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ULTIMATE-LOAD DESIGN 


** Ultimate-Load Theory Applied to the Design of Reinforced 
and Prestressed Concrete Frames.’’ 


By Professor A. L. L. BAKER, D.sc., M.I.C.E. 


96 Pages. 40 Illustrations. 


$4 in 


x Tables. Price 18s. (tgs. by post). 
orth America. 


Design of reinforced and prestressed concrete by the Ultimate-Load Method 
has been used abroad for some years, and will be permitted in the next revisions 


of British and U.S.A. Codes of Practice for Reinforced Concrete. 


This book 


(probably the first in the English language) on design procedure according 
to this method discusses the probability of failure and its effects, and describes 
how a suitable factor of safety can be decided upon. The conception of plastic 
hinges enables full use to be made of this method. 


(I) Factor or Sarety.—Definitions. 
Assumed strength of concrete. Factors 
affecting ultimate strength. Determin- 
ing the factor of safety. Load factors of 
safety based on an assessment of condi- 
tions and consequences of failure. 


(II) ULTIMATE STRENGTH IN BENDING | 
OF REINFORCED AND PRESTRESSED | 
Balanced | 
design. Derivation of general formule. | 


Brams.—Basic assumptions. 
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Factors governing ultimate strength | 


in bending. 
Example. 


(III) Prastic DEFORMATIONS 


T-beams and I-beams. | 
| Prastic Hinces. — Continuous 


(IV) Turory or Plastic HINGES AND 
THE ULTIMATE STRENGTH OF FRAMES.— 
Design procedure by trial and adjust- 
ment. Basic assumptions and explana- 
tory notes. Selection of positions of 
hinges and values of bending moments. 
Examples of general method of checking 
and adjusting plastic hinges. Example. 


(V) ExpRESsIONS FOR ROTATIONS OF 
Prastic HincEs.—Calculation of 4-bay 
frames. General analysis. Example. 


(VI) EXAMPLES AND APPLICATIONS OF 
rein- 


| forced and prestressed beams. Pre- 


OF | 


HINGES AND MEMBERS.—Tensile hinges. ) 


Compressive hinges. Values of EI in 
plastic, elastic, and cracked conditions. 
Effect of position of neutral axis. 


stressed precast beams. Arches and 
building es. Load-factor method. 
Shearing stresses. Bending and com- 
pression. Plastic hinges in slender 
columns. Design of frames. 








ORDER 
To CONCRETE PUBLICATIONS, 
Ltd., 
14 DARTMOUTH STREET, 
LONDON, S.W.1, England. 


Please send copy (copies) of 


** Ultimate-Load Theory Applied to 
the Design of Reinforced and Pre- 
stressed Concrete Frames,’’ by 
A. L. L. Baker. 


19s. by post. 4 dollars in Canada and 
U.S.A. 


A remittance for 


FORM 
BLOCK CAPITALS PLEASE 





Remittances from Canada and U.S.A. 
may be made in the ordinary way by draw- 
ing a check on the customer’s bank made 

payable to Concrete Publications, Ltd., in 
dollars and cents or by International Money 
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Built in 6 days with Prometo Forms 


This 100-foot high silo for the Liverpool Grain 
Storage and Transit Company Ltd., took exactly six 
days and nights to build. The Prometo Moving Forms 
rose under hydraulic pressure at a rate of 
17-ft. per day. William Thornton are the 
sole U.K. licensees for this Swedish 

method of rapid and reliable 

monolithic construction 


in concrete. 


Wiliam THORNTON « sons Lia 


38 WELLINGTON ROAD - LIVERPOOL 
LARK Lane 1921 (4 lines) Telegrams: “Thornpoo!l Liverpool” 
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An Electrically Driven PC3 Concrete 
Pump with remixer. Capacities from 20 
to 24 cu. yds. per hour. Ranges actually 
obtained 135 ft. vertical or 1,500 ft. 
horizontal. Also smaller model PC4— 
8-10 cu. yds. per hour. 


FOR SALE AND HIRE 


EFFICIENT RECONDITIONING SERVICE 


CONCRETE 
BY PUMP AND PIPELINE 


@ The latest and most efficient method of placing concrete. 


@ Life of Pump practically indefinite : all essential surfaces in contact with concrete 
are renewable. 


@ Pumpable concrete must of necessity be good concrete. 


@ Pump and Mixing Plant can be located at the most convenient position within 
the pumping range. 


@ The continuous output of the Pump at a constant speed governs the working 
of the whole concreting gang. 


(HE REGISTERED TRADE MARK OF PUP | PY 4. } THE CONCRETE PUMP COMPANY LIMITED 





4 STAFFORD ‘TERRACE, LONDON, Ww.8 


Telephone: Western 3546 Retails: Pumpcret, on London 
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ATIC CONCRETE PLACER 


Operated successfully by Messrs. 
Taylor Woodrow Construction Ltd. 
during the erection of a large office 
block at Knightsbridge, London. 


cael 
Vy ip AN N! 


d\J 





4 STAFFORD TERRACE, LONDON, W.8 


Telephone : Western 3546. Telegrams: Pumpcret, Kens, London. Cables: Pumpcret, London 
SOLE AGENTS FOR BS.M. FRANKFURT/MAIN GERMANY 
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AR-BENDING 
EQUIPMENT 








This is a_ single-disc machine 
which is specially designed for an 
extraordinarily high rate of bend- 
ing bars up to 1} in. diameter. | 





A full hook takes three seconds’ bending time. It 
is also equipped with accessories for bending angle 
loops in one operation on mild steel reinforce- 
ment up to | in. diameter. 


HOOPS & 
SPIRALS 


We supply, at extra cost, an 
appliance (illustrated here) for 
use with RAS.40 and ARD.50 
models for the bending of hoops 
and spirals. Bends radii of I in. 
and upwards and to any pitch of ; ae 
spiral. | ¥ wi | 





Our Bending Equipment also includes the ARD.50 model—a double-disc 
machine for bending bars up to 2 in. diameter. We also supply, at extra 
cost, formers and backrests for special steel such as “‘ Square Grip,” 
‘* Twisteel,’’ etc., which can be fitted to the ARD.50 and RAS.40 models. 
Full details are available on request. All machines are available for Sale 


or Hire. 


CEMENT & STEEL, LTD., SECOND AVENUE, CHATHAM, KENT 


Telephone: Chatham 45580. Telegrams & Cables: Cembelgi, Chatham 














NT 
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Architect : C. C. Shaw, B.Arch., F.R.1.B.A. Contractors: Carlton Contractors Ltd. 
For speed of erection and low cost 


yry % 
The Bison Precast Concrete 

Frame can be adapted to almost any 
type or size of building, to virtually \ \ 
any required loading, and when Bison / \ . 
Wide Slab floor is used in conjunction / \ 
with the Bison Frame these savings in 
time and money are still further 
increased. 





BISON 


floors, beams and precast frame structures 
CONCRETE LIMITED 


THE LARGEST STRUCTURAL PRECAST CONCRETE MANUFACTURERS IN THE WORLD 


LONDON: Green Lane, Hounslow, Middlesex. Hounslow 2323 

LEEDS: Stourton, Leeds, 10. Leeds 75421 

LICHFIELD: Dovehouse Fields, Lichfield, Staffs. Lichfield 2404 
CONCRETE (SCOTLAND) LIMITED: Etna Road, Falkirk. Falkirk 1930 
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Illustrated are a few ex- 
amples of various Bridge 
Bearings recently con- 


structed by Westwoods. 


Bridge and Constructional 
Engineers, Manufacturers of 
Mechanical Grabs, Pressed Steel 
| Troughing and Sheet Metal 
Equipment. Steel Stock Holders. 


‘ . — ee 
ie i? e a, es ‘ 


JOSEPH WESTWOOD & CO. LTD. 
NAPIER YARD, MILLWALL, LONDON, E.14 Phone: Ease 1043 
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Lta 
An Organisation tuned to ensure the 
highest quality construction in the shortest 


possible time. 


Technical skill and ‘know how’ gained in the ¢ 
hard school of experience. 








Equipment large and small and the ability to 
utilise it to the best advantage. 


But above all, a proud record associating our 
name with innumerable extensive constructional 
activities encompassing Civil Engineering, 
Industrial Building, Site Investigation, 
Stabilised Soil Construction, Excavation, 
Foundations, Reinforced and Prestressed 
Concrete, Factories, Roads, Bridges, Piling, 
Sewerage, Waterways. 





Messrs. Cadbury Bros. Ltd. College of Further Education—Hartford, 
(First instalment illustrated) 





Warrington and London 


A. MONK & COMPANY LIMITED 














Head Office: London Office: 
Padgate, Warrington. 75 Victoria Street, 8.W.1. 
Telephone: Warrington 31288 Telephone: Abbey 2661 
— Offices at: Stamford, Hull & Middlesbrough 
6844-1 
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for immediate 

SGHMIDT non-destructive 

CONGRETE | determination 


of compressive 
TEST strength Fe 
HAMMER 























THREE MODELS AVAILABLE 

TYPE N 2.—For normal concrete 

TYPE M—For mass concrete (dams, roads, 
runways, etc.) 

TYPE L—For lightweight concrete, and other 
fragile materials. 


0. A. VOLKMANN, 3 st. AUGUSTINE’S ROAD, BIRMINGHAM 16 
Telephone : Edgbaston 1353 








TIE-RODS 


ETC, 
FOR THE 
CONTRACTOR 

















B. PRIEST « SONS LTD- otp wit: stares: enc. 


PHONES CRADLEY HEATH 6227-8-9 & 6220 
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GR viver war 


920 FT..LONG 


FOR 
STANDARD TELEPHONES & CABLESLTD., NORTH WOOLWICH 





PETER LIND & COLTD 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.! 


TELEPHONE ABBEY 736! 









HILTON 





250 
LORRIES 


8,000 
TONS 
PER DAY 
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FOR QUALITY & SERVICE 


REGULAR DELIVERIES THROUGHOUT 


STAFFORDSHIRE e@ CHESHIRE 
DERBYSHIRE @ NOTTINGHAMSHIRE 
WEST RIDING @ LANCASHIRE 
SHROPSHIRE @ WARWICKSHIRE 
LEICESTERSHIRE ° RUTLAND 


The illustration above shows one of our seven pits 
equipped with the most modern washing and grading 
plant for producing concrete aggregates that will 
satisfy the most exacting requirements for cleanliness 
and grading to specifications. 





READY 
MIXED 
CONCRETE 


20 miles radius 


MANCHESTER 


From our Plant 


at 


RICE STREET 
MANCHESTER 3 


DEAnsgate 5455 


HILTON GRAVEL LIMITED 
HEAD OFFICE: HILTON DERBY Tel: ETWALL 422 























MILBANK FLOORS LTD., RIVER HOUSE, EARLS COLNE, ESSEX 


REINFORCING) ous [P94 


bending an 
service i 
if required “We ON 
/ ie 


The P. & T. Reinforcement Service has built up an | 

excellent reputation for accuracy in bar-bending to 

schedules, reliability, prompt delivery to the site, 
and economy. Consult us for your next 
contract. Quotations submitted at short notice 
for contracts of all sizes in any part of the 


country. 























PASHLEY & TRICKETT LTD 


STOKE STREET - SHEFFIELD, 9 
TELEPHONE: 41136-7 
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... why not let Ford solve it for you? They've a pretty range of curves 
—performance, torque, fuel and B.H.P., covering Petrol and Vaporising 
Oil Engines from 12 to 58 B.H.P. (Diesel 23 to 52 B.H.P.). All supremely 
suitable for heavy duty industrial operation—all possessing the manifold 
advantages of World-wide Ford Service. In fact whenever there’s a 
question of curves... 


- uk oils ¢ OOO 


All enquiries, please, to your nearest Dealer or to:— 
Parts Division. Domestic Industria! Unit Sales Dept. G8 
Ford Motor Company Ltd - Aveley Depot - South Ockendon - Romford - Essex - England 
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For design 


and erection 


of concrete 


structures 











CONCRETE SERVICES — cvs: acnes 


BOROUGHBRIDGE ROAD 
LIMITED ® YORK Telephone: 78475 
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730 am Wednesday to 
7-30 am Thursday 


concrete sufficiently hard 
for almost any purpose 





In only 24 hours—concrete made with ‘ 417 
Cement’ is ready for almost any duty. The 
time saved by its use means important 
savings in cost and greater productivity 

of plant, shuttering, etc. Please write for 


full particulars of ‘417 Cement’, 


‘4417 cement 


QUICK SETTING—EXTRA-RAPID HARDENING 





THE CEMENT MARKETING CO. LTD. pornTLAND HOUSE, TOTHILL ST.LONDON,S.W.! 
G. & T. EARLE LIMITED, nut. 
THE SOUTH WALES PORTLAND CEMENT & LIME CO. LTD., penaartn, GLAM. 
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LETTE ET a 





ROAD, WATFORD 


DESIGN & CONSTRUCTION IN REINFORCED CONCRETE 





= ‘ 


Branches: BIRMINGHAM, MANCHESTER, LEEDS, DURHAM, EDINBURGH, CARDIFF 
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FIXING DEVICES 
FOR CONSTRUCTIONAL WORK IN CONCRETE 

















Rawilties, together with Rawloops and Rawlhangers are designed to facilitate 
the speedy erection, dismantling and re-erection of formwork for all types 
of concrete work. This is achieved by providing anchorages to which the 
shuttering can be fixed and from which it can be removed in a matter of 
minutes. They have many advantages over the old methods, some of which 
can be seen in the illustrations below. 


SOME OF THE ADVANTAGES OF USING THE RAWLTIE METHOD 


! Easy and rapid assernbly and striking of WATER SEAL RAWLTIES 


° e This is a standard Rawiltie with a Baffle Plate 
formwork. Hence great saving in labour costs. — weided across the two tie rods to break the 


surface continuity and prevent seepage of 


2 Perfect alignment. water along the rods. They should be used 
in all cases where there is a considerable 
3 Voids appreciably reduced. head of water, as in the construction of 


Reservoirs, Liquid Storage Tanks, etc. 
4 Rawltie acts as additional reinforcement. 


5 Adaptable to all forms and types of 
construction. 








6 Saves material, struts not required after 
initial pour. Top fixing point of each lift, used 
as lower fixing point for subsequent lift. 


7 Bolts and Cones re-usable. 


For further information write to Technical Service Department. 


THE RAWLPLUG CO. LTD., LONDON, S.W.7 











BEFORE STRIKING. Cardboard sleeve or 
greased paper have to be removed—an 





















































unsatisfactory process—and unsuitable THE OAS BETORE 
for reservoir construction due to the , STR'KING 
danger of seepage. ‘ 
oe] & 8) \ 
\ » | ) 
La 
‘\ AFTER STRIKING 




















AFTER STRIKING — 
Broken and irregular face. 


Even slightly deformed rods 
can mean poor alignment and 
inaccuracies, also often will be 
found to be impossible to 
remove. This means that the 
concrete has to be cut away on 
the surface and the protruding 
rod burnt off. Subsequently 
the face of the wall must be 
made good. 














BS09 
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tJ OLYMPIA, Nov. 13.17 | 
Stand No. 796, Firse | 

Floor, Empire Hall. j 

a é ee am mo od 


for Freyssinet and P.S.C. systems 


will be fully demon- | 
strated at the | 


BUILDING EXHIBI- 
TION 








THE P.S.C. 
MONO-WIRE 
PRETENSIONING 
SYSTEM 
STRESSING 
0°276" WIRES 
120 ft. LONG 
AT THE RATE OF 
ONE WIRE EVERY 
90 
SECONDS 








Photo by courtesy of Costain Concrete Co. Ltd. 


We specialise in the supply of complete prestressing equipment, plus a service and 
supervision which ensure that prestressed concrete (in situ and precast) is carried 
out accurately, economically, and with speed. Our world-wide Technical Advisory 
Service is available to all Designers and Contractors, from whom we invite inquiries 
for contracts of every description and size. 


P SC, EQUIPMENT LTD 


96 VICTORIA STREET, LONDON, S.W.1I 
TELEPHONE : VICTORIA 9966 


PIONEERS OF PRESTRESSED CONCRETE IN GREAT BRITAIN 


B 
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CUT YOUR CONCRETE COSTS 


with the 


A.B.MOULD 


MIXER-DRIVE SHOVEL 


ALL BRITISH DESIGN AND MANUFACTURE 
(Patent applied for) 





At last ! 


The perfect combination of a winch unit 
attached to and driven by the mixer, 
but operated from the press-button 
controlled shovel. 


THE BUILT-IN JIB ELIMINATES 
SITE INSTALLATION COSTS. 





LOW CAPITAL OUTLAY RECOVERED IN TEN WEEKS 
NO RUNNING COSTS 
FITTED TO MOST MIXERS 


Ask for a demonstration from : 


A. B. MOULD & CONSTRUCTION CO., LTD. 


VULCAN WORKS, VULCAN WAY 
NEW ADDINGTON, SURREY 


Telephone : Lodge Hill 2347 Telegrams: Abmould, Croydon 
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S| CHRISTIANI & NIELSEN LTD. 
CIVIL ENGINEERING CONTRACTORS 


JU a 
Teo 





NEW RING CHAMBER KILN FOR MESSRS. DOULTONS VITRIFIED PIPES LTD., ERITH, KENT 
Consulting Engineers: Messrs. W.S. Atkins and Partners 





| REINFORCED CONCRETE SPECIALISTS FOR CONTRACTS 
' HOME AND ABROAD 


* 
BRANCHES IN 27 COUNTRIES OF THE WORLD 


ROMNEY HOUSE 
@® | TUFTON STREET 

LONDON S.W.1 

Telephone ABBEY 6614-7 


n HEAD OFFICE ° COPENHAGEN 
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Steel 
Reinforcement 


... bent... bundled... labelled 


Delivered to site ready for fixing « 
No loss of time in checking and sort- 
ing material e No loss of material 


due to prolonged storage on site « 


A complete service of 
DESIGN, FABRICATION AND FIXING 
fer all types of Reinforced Concrete 
Construction. 


f.¢. JOWES 


AND COMPANY Lin ITsé oO 


REINFORCEMENT ENGINEERS 


HEAD OFFICE: WOOD LANE, LONDON, W.!2 . Telephene : SHEpherds Bush 2020 ™e 
SOUTH WALES OFFICE: (] 
2 PIERHEAD CHAMBERS, BUTE STREET, CARDIFF . Telephone : Cardiff 28786 
REINFORCEMENT DEPARTMENT : 

17 BUCKINGHAM PALACE GARDENS, LONDON, S.W.i . Telephone : SLOane 527! piconcanug 
WORKS: Shepherds Bush, London. Neasden, Middlesex. Treorchy, Glamorgan 


All reinforcement enquiries please, to: |7 Buckinghoam Palace Gardens, London, $ W./ 











544/ePas 
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WOODEN ae? | 


TROUBLE-FREE| ‘0 the * 


MOULDS 





























The mould illustrated below was supplied by us to Concrete Development Co., Ltd., for producing 
75-ft. precast reinforced concrete posts for Messrs. Holland & Hannen and Cubitts, Ltd. 







SUB-LET YOUR 
MOULD CONTRACTS 


and save time, labour, and money on your contracts. 





moulds for all precast structural 
members and other concrete units 


An exacting service for the supply of wooden moulds is now available to all Contractors engaged in 
producing on the site precast concrete for frame structures and other types of buildings. We are 
fully equipped to produce moulds to your design—however intricate—for all classes of precast concrete, 
which we guarantee to be accurate in every detail and strongly constructed to give the maximum 
number of castings. Economical prices and early delivery assured for contracts in any part of the 
country. We also specialise in the supply of ready-to-use timber shuttering to any design. 


MAY &« BUTCHER LTD 


HEYBRIDGE BASIN, MALDON, ESSEX. TELEPHONE: MALDON 698 
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.-« this NEW PUBLICATION gives the 
solution to most foundation problems 
send for your copy NOW! 
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APPROVED FOR SITE 
CONCRETE — TESTING oe 
on-all Government 
Departments’ Contracts 








MILBANK - WELLS 


HYDRAULIC PRESSES 
AND CUBE MOULDS 


Presses and moulds in the two sizes for testing 6-in. and 
4-in. cubes up to 16,000 Ib. per square inch, complying 
with B.S. 1881. 


Peter eee en eee en ewe ee ee eK Ks 


: Essential for : 
Prestressed Concrete 
: 


in use all over 
the world for 
concrete testing 


Full details and prices sent on request. 


| MILBANK FLOORS LTD. 


PRESTRESSED CONCRETE CONSTRUCTION 
RIVER HOUSE, EARLS COLNE, ESSEX. Tel. : Earls Colne 410 
Manufactured for us by Horner & Wells, Led., Engineers, Chelmsford, Essex. 
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Ducts for stressed 
concrete. . .labour 
saving. . . easy to install 
- . . outer ribbing 

gives a perfect bond to 
the surrounding concrete 
. . the inside of the 

tube is smooth to facili- 
tate the passage of bars 
or cables and allows 


free flow of grout. ae 
Supplied in 5” up i 
to 6’ i 


0 6” i.d. 
As approved and 
supplied for the 
Lee—McCall, Freyssinet 
and Gifford—Udall 
systems. Also suitable 
for other systems 
and designs. 


a 

FOR Be 
BHDGSSED FF 
ChOPNICTRTE] TIE L 





UNI-TUBES LTD Enquiries to London Office : Supplied 
1-2 Langham Place, W.1  Tolephone ; Langham 6807-8-9 to leading 
Works: Alpha Street, Slough. Telephone : Slough 25476-8 ZeE, contractors 


Z=3 throughout 
ee} st 
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borsari TILE-LINED 
CONGRETE TANKS 


for 
storage of 
fuel oil 
diesel oil 
petrol 
and 
: industrial 
a. liquids 








We invite inquiries for the construction of tile-lined concrete storage tanks of any shape, size or 
capacity, in any part of the world. These tanks require no lagging and no maintenance, and have 
been in use for over 50 years. Many references available in the United Kingdom and on the 
Continent. Immediate attention given to all inquiries. Estimates and representative’s visits free of 
charge and without obligation. Full details supplied on request. 


BORSARI & CO 


ZOLLIKON-ZURICH 
SWITZERLAND 


ESTABLISHED 1873 
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ELECRETE 


HYDRAULIC 


/.) CONCRETE 
TIPPER 


Designed for strenuous full- 
time work on all kinds of build- 
ing sites, the Telecrete has been 
proved both efficient and econo- 
mical for transporting ready- 
mixed concrete from a central 
mixing plant. The sturdy 
hydraulic controls are easy to 
operate. Ideal for public works 
contractors. 





/ 
/ 
















Illustrated literature available 
on request. 


TELEHOIST LIMITED 
TELEHOIST WORKS - CHELTENHAM -: GLOS 
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TILEMAN & COMPANY LTD 


Specialists in design and construction of reinforced 
concrete structures for nuclear and other power stations. 


ROMNEY HOUSE, TUFTON STREET, LONDON, S.W.1 * Telephone: ABBey 1551 
TIL 8939 
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Concrete in HOURS noe days 


When it’s a question of usable strength at real speed no other type af 
cement can approach CIMENT FONDU. 


Many concreting jobs can be put into use in a few hours; 24-hours 
is the maximum waiting time. 


CIMENT FONDU is not “ quick-setting”’ and gives ample time for 


placing ; considerable strength develops after about 6 hours. 


Please ask for leaflet “* Between Dusk and Dawn”? 


The Cement for Industry 
FOR SPEED . STRENGTH 


RESISTANCE . REFRACTORINESS 


Manufactured by 


LAFARGE ALUMINOUS CEMENT COMPANY LIMITED 


73, BROOK STREET, LONDON, W.1 Telephone : MAYfair 8546 
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RANALAH 


STEEL MOULDS 








BUILDING SLAB MOULDS 
Solidly constructed Standard Moulds of many types from stock or specially 
made to your drawings. Speedy and competitive. Kerb, Garden Edging, 
and Coping Moulds to B.S. 340-1950. We make a speciality of the prompt 
delivery of radius kerb moulds. Other moulds ex stock or in a few days. 
Send for illustrated catalogue of standard moulds. Accurate and very 
strongly made. 








| RANALAH 


STEEL MOULDS LIMITED 


43 DEVONSHIRE PLACE: BRIGHTON ‘SUSSEX: Tel: 22191/4 














Ocroser, 19577 CONCRETE AND CONSTRUCTIONAL ENGINEERING xxxiii 
































Concrete or brickwork, 
MAXWELD reinforces it: 
schools, power stations, 
bridges, roads, warehouses, 
factories. Do you need 
reinforcements? Call up the 
MAXWELD man! He’1l tell 
you all about MAXWELD 
fabric—made to BSS. 1221 
Part A, closely controlled 
for quality from raw 
material onwards, available 
for quick delivery any- 
where. He’ll tell you 
what type you need, 
how much you need, 
and how much it’s 
going to cost you. 
He’s backed by 
Richard Hiill’s Design 
Service, always ready to 
work out detailed plans 
and estimates. Call up the 
MAXWELD man—at 
Middlesbrough, London, 
Birmingham, Manchester, 
Leeds, Bristol and Glasgow. 





Maxweld fabric 


is manufactured by RICHARD HILL LIMITED (Established 1868) 
Newport Wire and Rolling Mills, Middlesbrough, Yorkshire. Tel: Middlesbrough 2206 
A MEMBER OF THE FIRTH CLEVELAND GROUP 


CRC 3MX 
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The only dumper in its class 


with a 23 ton drive axle 
(Manufacturers rating) 







JOHNSON 
TWIN /FIFTY FIVE 


WMVV@W™4.. 





Johnson designed this sturdy dumper as the toughest in its class. It has a 
1, 14 or 2 cubic yards capacity skip—reliable Girling brakes—a chassis 
embodying four full section rolled-steel channels under the skip—and other 
unique features. And to ensure it really takes 


A ~= 


hard usage, a Rubery Owen fully floating drive \ 











Meg I see it's o 
axle—-manufacturer’s rating 55 cwt.—is incor- JOHNSON MACHINE 
porated. Write for fully illustrated leaflet that's good I = 
CC/12/6727 to: — moment 


C.H. JOHNSON (Machinery) LTD., ADSWOOD, STOCKPORT, CHESHIRE 


Tel.: STOckport 2642/5. Grams.: ‘Machinery ’ Stockport. London Tel. : Prospect 7671. Glasgow Tel. : Kilmacolm 558 
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Vogue House, Hanover Square Architects: Yates, Cook and Darbyshire 


Wates build at high speed and low cost. They have the 
plant, the organisation and the know-how. Add to this 
early collaboration with the owner, his architect and his 
engineer, and the building goes up on time and within the 
budget. Quick completion means earlier revenue. 


Ideas become concrete when 


ha, [wares EXEERY 


WATESLTD Building & Civil Engineering Contractors 
HEAD OFFICES * 1258/1260 LONDON ROAD * S.W.16 * Telephone: POLlards 5000 
LONDON ” BIRMINGHAM . DUBLIN ° NEW YORK 
. 
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Quoile River Tidal Barrier for Ministry of Agriculiure, Government of Northern Ireland 


Concrete Facts About Mark 11 Formwork 


Speed and efficiency are essential when you build in reinforced concrete. The Kwikform 
Mark II Formwork system makes it easy for you to use the most advanced techniques 
in concrete placing. Mark II needs no external support and will take pours of up to 6 ft. 
of rapidly deposited concrete—greater pours with the use of the 10’0” long Heavy Duty 
Aligner. Designed to give the fastest possible speed in fixing and striking, and with only 
four basic components, the equipment can be handled rapidly and efficiently by 
unskilled labour. Mark II gives a superior finish. It is adaptable to any dimension—for 
slab floors, columns, beams and walls. All Kwikform equipment is available on sale 
or hire terms. * 


Users of the Mark Il system 
gain the following outstanding advantages: 


=) 
paemnl 


MATCHLESS in speed of erection and striking. iy 
SIMPLE—only four basic components. 

ADAPTABLE—designed to meet the widest possible range of uses and to 
permit the simple use of timber without impairing the speed of erection. 
REVOLUTIONARY aligning device which completely eliminates the use 
of cones or distance pieces. 

ECONOMICAL—fewer loose parts than any other system, with the 
consequent saving in site losses. 

ELIMINATES the use of tube and fittings. Walings built-in, giving a 
further reduction in potential site losses. A 


KWIKFORM > 


HEAD OFFICE: WATERLOO ROAD, BIRMINGHAM 25. ACOCKS GREEN 1152 
LONDON OFFICE: 66, VICTORIA STREET, S.W.1. VICTORIA 8915 & 9896 
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PRESSURE GROUTING BY 
GALMEC PUMP 


xxxvii 










The GALMEC GROUT 
PUMP delivers neat 
cement or cement/sand 
grouts at pressures from 
10 Ibs. per sq. in. to 120 Ibs. 
per sq. in. It can also be 
supplied with a continuous 
operation mixer unit attached. 
This pump was particularly designed for 
filling cable ducts in post-tensioned 
concrete units, but it has proved equally 
successful for such jobs as repairing sea defence 
walls, filling cavities in sunken foundations 
and many other uses. 





Hiring Facilities are available. 
Ask for full particulars from :— 


GENERAL MECHANICS LTD., WEST BAY WORKS, BRIDPORT, DORSET 


ABELSON “- SK/PS 





Square tunnelling or trenching 
skips 4-fifths cu. ft. capacity. 





bottom dump ski; 
9 =<" ps 2 cu. yd. 





Concrete pouring skips bottom 
discharge 10 cu. ft. to 27 cu. ft. 
Boat skips 8 cu. ft. to 7 eu. ft. Gpecial and non-standard skips d to your specifi 


ABELSON oncicctets 20 





& CO. (ENGINEERS) LTD. 
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Interesting and Useful 
Information about Concrete 
RET 





Colemanoid was used to waterproof this 
retaining wall of the Daily Express building, 
in Fleet Street. 


Colemanoid is a liquid chemical compound which when added to 
the gauging water will increase the compressive and tensile strength 
of the concrete by as much as 35%. It will also proof it against 
oil, water, damp, dust and frost. In certain situations—garages, 
boiler surrounds, machine shops—oilproof concrete is essential. 
Colemanoid is your answer—so quick—so effective. 


BUILDING 
(; & EXHIBITION 





Olympia, London 
November 13-27 





A Product of the Adamite Company Ltd. 


94-98 PETTY FRANCE, LONDON, S.W.! ABBEY 9511 See Ow Exhibit 




















ot 
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SAFE EXCAVATION 
WITHOUT TIMBERING 
o Te CEMENTATION 















Aberystwyth Borough Council wished to 
excavate a sewer trench through a very narrow 
street and within a few feet of houses on cach 
side. 


Excavation by normal methods was impracti- 
cable without extreme hazard to stability of 
adjacent structures. Cementation enabled the 
work to be completed safely, permitting, as can 
be seen from the photographs, vertical trench- 
ing without support. 





The Cementation Co. Ltd. has the 
experience, the facilities, and the Sy 
resources to carry out foundation Ree 
treatment on almost any scale, in any “* 

part of the world. 





HEAD OFFICE: 
20 ALBERT EMBANKMENT, LONDON S.E.11 
Tel: RELiance 7654 (15 lines) 





Office & Works: Bentley Works, Doncaster. Tel: 54175 & 54136 
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Specifically designed for use in 
industry and agriculture 


Introduced in 1948, the 4-wheel drive Land-Rover has won a world-wide 
reputation for toughness and reliability. In industry, the versatile Land-Rover 
takes labour, stores and machinery to remote, roadless sites and tackles the 
toughest assignments with good-humoured eass. On the land, it is indispensable 
for carrying loads, towing, ferrying men and materials about the farm, and as a 
source of mobile or stationary power capable of operating all kinds of machinery. 

The fact that it has also been called up in its thousands for service with the 
armed forces of the free world is a remarkable tribute to Rover engineering and 
to the Land-Rover’s road and cross-country performance. 


There’s no substitute “ 
for the 4-wheeli drive LAND 
Y PETROL or DIESEL 





By Appointment 
to Her Majesty Queen Elizabeth I 
Manufacturers of Land-Rovers 
The Rover Co. Ltd. 


1957. | 





THE ROVER COMPANY LTD - SOLIHULL - WARWICKSHIRE and DEVONSHIRE HOUSE - PICCADILLY - LONDON 
CVS-196 





RR 
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50 years ago this concrete bridge 
was reinforced with 


EXPANDED METAL 


ExPAMET can take it! 


One of the earliest examples ever con- 
structed in this country of an arched 
concrete bridge for supporting a roadway, 
was Thorverton Bridge, Devon. 

In those days when the finer techniques of 
reinforced concrete were being learned, 
the pioneer spirit of Expanded Metal en- 
gineers accepted the challenge to design 
the reinforcement for the bridge. It has 
withstood the stress of 50 years and still 
carries the enormously increased load of 


Expamet 


modern traffic. During the war it was 
used by heavy armoured divisions. 

The Expanded Metal Company Ltd., has 
long experience in the design and supply 
of reinforcements for all classes of work. 
Modern developments and techniques are 
handled by its 


REINFORCED CONCRETE DESIGN GROUP 
Chief Design Office: Burwood House, Caxton Street, 
London, S.W.1. ABBey 7766. Other Group Centres are 
at: P.O. Bor 14 Stranton Works, West Hartlepool. 
Hartlepools 5531. 118 Portland Street, Manchester. 
Central 9855. 182-185 Melchett Road South. Kings 
Norton, Birmingham, Kings Norton 4241. 


The Expanded Metal Co. Limited 


xii 


ALLL if 











Burwood House, Carton Street, London, S.W.1. 





| Also at: Aberdeen - Belfast - Birmingham - Cardiff - Dublin - Exeter - Glasgow - Leeds - Manchester - Peterborough - West Hartlepool 


MMU 
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Your props are safer 


2 x 2? CLIP 


This scaffold clip, with a 23” 
I.D. is designed for use as a 
right- angle coupler for all 
standard size prop outers. Tying props at the base 
increases rigidity and guarantees alignment, 
increasing the safety factor of the structures. 








MILLS SCAFFOLD CO. LTD. A subsidiary of Guest, Keen & Nettlefolds, Ltd. 
Head Office: Trussley Works, Hammersmith Grove, London W.6 (Riverside 3011) 
Depots: BIRMINGHAM - BOURNEMOUTH - BRADFORD - BRIGHTON - BRISTOL - CANTERBURY - CARDIFF 
CROYDON - HASTINGS - HULL - ILFORD ~ LIVERPOOL - LONDON + MANCHESTER - MIDDLESBROUGH 
PLYMOUTH - PORTSMOUTH - PRESTON - READING - SHEFFIELD - SOUTHAMPTON - SWANSEA 


THERE’S NO LIMIT TO THE SUPPORT YOU CAN GET FRom WSS 








* COVENTRY 
* NEWCASTLE 





For Greater Strength, Firmer Bonding 
and Better Surfacing of Concrete— 


eB Ae IU iy 


Regd. Trade Mark British Made 


Extra-High Frequency 
INTERNAL CONCRETE VIBRATORS 


@ The model illustrated here operates 9,000 to 

15,000 Vibrations per minute from low flexible 

shaft speeds of 4,500 to 7,500 R.P.M. 

@ Petrol or Electric Drive. 

@ Robustly built throughout and backed by 

genuine service. 

@ Fitted centrifugal clutch, long-life flexible drive 

and Vibrator. 

bh ga em ~— —— dagen 
tools, can also be used for : A : - 

Model VP 350-A (Swivel Base or Barrow Mounting) 1 JBBING CONCRETE, GRINDING, DISC SAND- 

Prompt Delivery. Highly Competitive Prices. Genuine 


ING, AND DRILLING (up to 13” in Concrete, I” in 
Service. Re-Sale Terms Available. Steel, and 2” in Wood). 


%& We operate a 48-hour Shaft Repair Service for all makes.. Write to-day for 8-page fully descriptive 
Catalogue. Agents throughout the world. 
30 years’ experience in the design and manufacture of flex-shaft tools. 


THE FLEXIBLE DRIVE & TOOL CO., LTD. 


EDENBRIDGE, KENT. Telephone: 3385-6 
LONDON OFFICE: 17 QUEENSBERRY WAY, S.W.7. Telephone: KENsington 3583 




















ve 
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Prestressed Concrete Duct Grouting 


NORTHAM BRIDGE 


* SOUTHAMPTON 


Precast Sections Prestressed together by Freyssinet 
System and Cable Ducts Colgrouted 





Mobile Grouting Units with skilled operators 
are available in the United Kingdom at a fixed 
daily charge. Upwards of 60 ducts usually 
grouted per day on site. 


Colcrete Equipment is used extensively for 
the grouting of Post Tensioned Prestressed 
Concrete Cable and Bar Ducts. Both hori- 
zontal and vertical ducts can be filled com- 
pletely and sealed off under controlled 
pressures of up to 125 p.s.i. using sanded 
grout or expansile cement slurry or low 
water/cement ratio. 


* 


Consulting Engineers: 
Rendel, Palmer & 
Tritton. 


Contractors : 
Christiani & Neilsen 
Limited. 





PLANT so_o J @L@} MO). 4-4 8 <2 Bg bP 


OVERSEAS 


GUN LANE - STROOD :- 





KENT <_ Tel.: Strood 78431-2-3 
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"GAPCO’ H. F. VIBRATOR 


for compacting mortar cubes 
for Compression Test B.S. 
12/1947, B.S. 915/1947, 
B.S. 146/1947, B.S. 1370/ 
1947. New type automa- 
tic control—optional. The 
vibrator illustrated in the 
B.S. was built in our works. 
The “‘CAPCO”’ range of con- 
crete testing apparatus also 
includes Cube Moulds; Slump 
Cones ; Tensile, Vicat, and Cylin- 
drical Moulds; Tile Abrasion 
Machines ; Compacting Factor 


Apparatus. 


Full details on request. 


CAPCO (SALES), LTD. Secteic) 


BEACONSFIELD ROAD, LONDON, N.W.10 Telephone: WILLESDEN 0067-8 Cables: CAPLINKO, LONDON 


LENSCRETE 


GLASS ag FERRO- ce pat 


SHELL 
ROOF 


CONSTRUCTION 


LENSGRETE LID," 


66 QUEEN’S CIRCUS LONDON, S.W.8 of the British Isles, 
TELEPHONE : MACAULAY 1063 Dominions and Colonies. 
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A UNIQUE CONSTRUCTIONAL PROJECT NOW BEING 
UNDERTAKEN BY W.H. GAZE & SONS LIMITED IN 
CONJUNCTION WITH THEIR REINFORCED CON- 

CRETE SPECIALIST SUBSIDIARY COMPANY— 


At the All Engla 
hard 





FORMCRETE LTD. 


Lawn Tennis & Croquet 
to be covered by a 3” 
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Reinforced Concrete Cast Stone 


DESIGN AND CONSTRUCTION IN PRECAST CONCRETE 
Floors Granolithic Pavings 


IN SITU AND PRECAST 


Staircases 


IN SITU AND PRECAST 


STUART'S 


GRANOLITHIC CO. LTD. 


FOUNDED 1840 


LONDON EDINBURGH 
105 Baker Street, W.1. 46 Duff Street. 
Telephone : Welbeck 2525/6. Telephone : Edinburgh 61506. 
BIRMINGHAM MANCHESTER 
Northcote Road, Stechford. Ashton Road, Bredbury, Stockport. 
Telephone : Stechford 3631/2. Telephone : Woodley 2677/8. 


———=! 











COPPER STRIPS 


for expansion joints 


All Reinforced Concrete 
Engineers recognise the 
advantages of using copper 
strips for sealing joints in 
concrete work. Copper 
is ductile, will not crack 
under repeated bending, is 
non-corrosive and is un- 
affected by wet concrete. 
We specialise in the supply 
of perforated copper strips 
of all required lengths and 
widths for expansion joints, 
and shall be pleased to 
submit prices against de- 
tailed specification. 


ALEX J. GHEETHAM LTD. 


MORTON STREET - FAILSWORTH - MANCHESTER 
Telephone : FAiLsworth 1115/6 
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weyrec 


Eas, 





shuttering... 


(REGD) 
large boards —8’ x 4’ can be used again and 
ff for quick erection again; easily handled 
Oo e rs smooth surfaces for great rigidity with 
best finish minimum support 


concrete For more than ten years Weyroc has been 
widely used for shuttering. It needs only a 


simple surface dressing to fit itfor repeated use. 


weyroc—one of the world’s 
great man-made materials 


advantages 


THE AIRSCREW CO. & JICWOOD LTD. WEYBRIDGE, SURREY. WEYbridge 2242/7 















CONCRETE AND CONSTRUCTIONAL ENGINEERING  Ocroner, 1<57. 


xlviii 


Contractors : Messrs. William Cowlin & Son Ltd. 


The factory and warehouses of The Metal Agencies 
Company Limited are a masterpiece of good planning and 
excellent design : recent extensions have increased the ccvered area to 
over 7 acres. For all floor toppings, mass concrete, retaining walls, etc., 
No. 1 Metallic Liquid has been exclusively used. The concrete floors have been made hard, 
dustless and waterproof and capable of withstanding exceptionally heavy wear and tear ; whilst 
the foundations and retaining walls have been made thoroughly waterproof. For over 40 years No. 1 
Metallic Liquid has been consistently specified by Architects and Contractors. It is the 
only admixture SOLD UNDER GUARANTEE. 


From 5 | m Per gallon Special prices for large contracts 
WRITE NOW FOR BOOKLET 56 GIVING FULL DETAILS 


GEORGE LILLINGTON & CO. LTD. 


Li | li i n q to n Ss WILLOW LANE, MITCHAM, SURREY 


1 METALLIC LIQUID Tel : Mitcham 1066 
For Scotland : 42 High Street, Greenock. Tel : Greenock 20175 


AP2394 
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LEE-McCALL 
PRESTRESSED 
CONCRETE 


Naragala Bridge, Ceylon 


a * 
‘¢ 


Water Street Bridge, Auckland, N. Zealand Mahi Bridge, Vasad, Nr. Baroda 
F — | 
i 


, 
— 





Langstone Bridge, Hampshire, England 


Merdeka Bridge, Singapore 


McCALLS MACALLOY LIMITED 


TEMPLEBOROUGH - SHEFFIELD ~-_ P.O. BOX 4! 
Telephone: ROVHERHAM 2076 (P.B. Ex. 8 lines) 


London Office: 8-10 GROSVENOR GARDENS, S.W.!. Telephone: SLOane 0428 
Birmingham Office: 83 KINETON GREEN ROAD, OLTON, ee 


EL: ACOCKS GREEN 0229 
Portsmouth Office: 23 & 25 SPUR ROAD, COSHAM. TEL: COSHAM 78702 
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“STABIL’ BINDERS 


ARE GREAT LABOUR SAVERS 


In one simple action they fix reinforcing 
rods as though welded. No slipping. 
No “fiddling” with wire. No tools to 
get mislaid. Any workman can use them. 
Made in all sizes for binding }-inch up 
to I}-inch rods. Give “Stabil” Binders 
a trial and judge for yourself. 
@ SEND TO-DAY for demon- 
stration samples and prices. 


HUNTLEY & SPARKS L" 


DEBURGH RD., S. WIMBLEDON, S.W.19 
Phone: Liberty 2446 
AT LEI RO RCT 
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Underpinning 


by 
Pynford 


SER oe A A Oe a er 


i 

* SITE INVESTIGATIONS that are 

i clear and to the point 

y % NEW FOUNDATIONS designed 

and/or constructed to suit all site 

j conditions 

% UNDERPINNING by the proved 

t Pynford method for high-level beams, 

or below ground level 

{ % JACKING Re-levelling existing 

buildings and cheap provisions for new 

t buildings 

% EXCAVATING SHIELDS $s sup- 
plied for digging to any depth through 

i shifting ground such as sand mixed 


with water 


Illustration shows a steel stool acting as 
shear reinforcement in a Pynford Under- 
pinning Beam 





Pyn Ford 
Limited 


Patentees 
Foundation Engineers, Site Investigations, 
Underpinning, Jacking 
74 LANCASTER ROAD, STROUD GREEN 
LONDON, N.4 


Telephone: ARChway 6216/7 
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PLASTIG FACED 
Plywood Shuttering 





Smoother finish! Longer life! 








Thamesply Plastic Faced Plywood Shuttering—standard Thamesply 
Shuttering faced on both sides with a thin layer of phenolic plastic— 
not only gives an extra smooth finish, but is extra economical in use. It 
is ideal for repetition work on prefabricated concrete parts, and for 
applications where maximum smoothness is required, such as sewage 
plants, dams, sea walls, and any jobs where retouching costs must be 
reduced. 

Thamesply Plastic Faced Plywood Shuttering is surprisingly inexpensive, 
its cost working out at only an additional 10d. per sq. ft. above the 
price of Thamesply standard shuttering irrespective of the thickness of 
the board. 

Sizes 96 x 48 or 48 x 96 only. Thicknesses 6 mm., 9 mm., 12 mm., 
15 mm., 18 mm., 22 mm., 25 mm. Write for samples. 

Supplied only through the usual trade channels 


THAMES PLYWOOD MANUFACTURERS LTD 
HARTS LANE, BARKING, ESSEX Telephone: RIPpleway 5511 




















Road work 
in good 


C. Davidson & Sons Ltd., 
Mugiemoss, 
Aberdeenshire 
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When IBECO is used as an underlay 
in concrete road construction, 
there’s no unwanted drainage from 
the mix. Sound setting and harden- 
ing are assured. Man-hours and 
money are saved and the work goes 
faster. The finished job is stronger 


and lasts longer. Send for samples. 





WATERPROOF CONCRETING PAPER 
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There’s no limit 


to the Support 


you can get from 


Mills Scaffold Structure at the Esso Refinery, Fawley. 


MILLS Steel Scaffolding 


For rapid assembly, economy and sheer strength, builders all 
over the world use Mills Steel Scaffolding. Mills standard steel 
tubing has a high strength-to-weight ratio, giving firm support 
with maximum safety (it complies with B.S. 1139-1951). The 
Mills 90° Clip is simply designed to speed erection. It is fastened 
with a few turns of a }” spanner—the only tool required for the 
whole range of Mills fittings. The Mills 90° Clip gives greater 
grip as load increases, keeping scaffolding framework rigid and 
completely safe. 


MILLS SCAFFOLD CO. LTD. A subsidiary of Guest, Keen & Nettlefolds, Led. 
Head Office: Trussley Works, Hammersmith Grove, London W.6 (Riverside 3011) 
Depots : BIRMINGHAM * BOURNEMOUTH ~- BRADFORD * BRIGHTON * BRISTOL 
CANTERBURY - CARDIFF - COVENTRY - CROYDON ~ HASTINGS * HULL * ILFORD 
LIVERPOOL - LONDON * MANCHESTER - MIDDLESBROUGH * NEWCASTLE « PLYMOUTH 
PORTSMOUTH * PRESTON * READING * SHEFFIELD - SOUTHAMPTON * SWANSEA 
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Eskimo weather never puts us out 


oeceeeWe 


It wasn’t long ago when-me and my 
mates could reckon on being stood 
off anytime from November to 
March. But this new Evoset stuff 
has altered all that. We make it a 
rule now to add a drop to all our 
cement and concrete mortar gauging 
mixture. Well, you see, Evoset costs 


use Evoset! 


very little and besides acting as a 
complete frost protective it speeds 
up setting and reduces mixing 
ratios. We carry on with con- 
creting, screeding, rendering and 
bricklaying even when the ther- 
mometer’s frozen stiff. 1 tell you, 
Evoset’s just the job! 





ne ae! ae 


This Evoset brochure is yours for the asking. Write today. 


EVOSET — all set in 


A DIVISION OF [en vo tz OF ST 


EVODE LTD. (Building Chemicals Div.), 
TELEPHONE: STAFFORD 2241 - 


LONDON OFFICE 





any weather 


AFFORD 


COMMON ROAD, STAFFORD 
1, VICTORIA STREET, S.W.|. ABBey 4622 








Pin business card here or write your @ 
NAME 
ADDRESS 


COMPANY 
Building Manual and details will be sent 
by return 
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No. 5 OF A SERIES SHOWING TECHNICAL DEVELOPMENTS IN CONCRETE CONSTRUCTION 


Prestressed concrete 


for economic bridge building 









Ever since prestressed concrete construction 
was first used in this country, designers, 
architects and civil engineers have specified 
** Wire by Johnsons”. The reason is quality, 
built up on early experimental work with 
those specialist designers who studied and 
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This new internal vibrator dispenses with the use of flexible drives. It has 
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EDITORIAL NOTES 


The Importance of First Principles. 


It is a common failing in man that in progressing beyond the elements of any 
subject he studies he tends to pay less attention to the principles that were first 
taught to him. Lecturers often find that students who are capable of expressing 
complex mathematical problems in general terms frequently have difficulty in 
obtaining correct numerical answers because of elementary mistakes in arithmetic. 
The failing is not confined to mathematics and engineering, for a former world 
champion tennis player said that for every ten points scored in championship 
matches only three were won by unreachable balls while seven were lost by the 
striker’s putting the ball into the net or out of court. Moreover, of the seven 
points lost four were lost because the striker committed the elementary blunder 
of taking his eye off the ball. Thus the beaten player fails to achieve his ambition 
because he forgets the first lesson he received. 

The student of reinforced concrete is taught in his first lesson that although 
the concrete below the steel in the bottom of a beam is assumed not to add to 
the strength of the beam it nevertheless fulfils a most important function in 
protecting the steel from corrosion. He is also told that the two materials should 
act together as one without there being any relative movement between the steel 
and the concrete. Unfortunately, when the student becomes a designer, the 
earlier part at least of the first lesson is often forgotten. An examination of 
faulty reinforced concrete structures, some of them erected less than twenty 
years ago, shows that the most obvious faults are generally the spalling and 
splitting of the concrete as a result of corrosion of the reinforcement due to 
insufficient cover. Sometimes these faults start at the positions of stirrups or 
hoops because the thickness of cover has been specified for the main bars without 
allowance being made for the reduction, equal to the diameter of the secondary 
bars, at these points. Even when sufficient cover is specified a positive means for 
ensuring the cover by the use of metal chairs or concrete spacers is not always 
provided and the method of supporting the bars during concreting is left to the 
ingenuity of the steel fixer. In competitive design there may be a temptation 
to reduce the size of members, for even a small amount saved on each story of a 
multiple-story building may enable considerable saving to be made on walls and 
finishes. If this is done by reducing the cover to the bars it may well prove to 
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be a false economy, as in the case of a building in the south of England which 
has recently cost its owners over £20,000 in repairs because of the failure to comply 
with the elementary principle of protecting the reinforcement from corrosion. 

Many of the cracks in concrete structures occur because sufficient attention 
has not been given to bond stresses and to anchoring of the reinforcement. In 
recent years more care has been taken to avoid the use of discontinuous systems 
of reinforcement and so to reduce the concentrations of stress which lead to the 
appearance of cracks. Nevertheless in some designs, particularly at the joints 
between beams and columns where the reinforcement is congested and the column 
bars are both cranked and lapped, there is a likelihood of high bond stresses 
occurring with the possibility of relative movement between the concrete and the 
steel. The difficulty of obtaining adequate bond strength is often accentuated 
by insufficient distance being allowed horizontally between separate bars and 
vertically between layers of bars. Not only may this result in a lack of adhesion 
between the concrete and the steel but, by preventing the concrete being properly 
compacted between the bars, it may lead to inadequate protection being given 
to the bars. The present codes of practice recommend that there shall be a 
distance of at least } in. vertically between bars lying in a horizontal direction. 
Compliance with the least requirement is, however, frequently considered to be 
all that is necessary, and it would seem desirable to increase this distance to ? in. 
in beams with closely-spaced reinforcement, if not in all beams. 

In the first chapter of many text-books on reinforced concrete mention is 
made of the shrinkage of concrete and its thermal expansion and contraction. 
Too frequently that is the only place in which these are mentioned, and designers 
have been known to overlook the forces that result when these movements are 
restrained. If the foundations of a building are fixed and the floors expand or 
contract stresses are produced in the columns due to their resistance to bending, 
and on occasions these stresses are greater than those due to the loads. It is, 
unfortunately, usually on the most prominent features of a building that the worst 
damage occurs, and balconies are particularly liable to injury by this cause. To 
guard against thermal movement seems an elementary precaution, but it is 
another of the first principles that are sometimes forgotten. 

“‘ Keeping one’s eye on the ball” while engaged in the analysis of forces 
and moments is largely a matter of keeping the structure in mind and not allow- 
ing intricate, although no doubt interesting, mathematical devices to confuse the 
problem rather than to clarify it. A well-known continental engineer said that 
“simplicity is more worth striving after than the greatest precision ’’’, but it is 
difficult to believe that this precept is followed in all the methods advocated for 
the solution of problems in structural engineering. Some of these methods are 
attempts to save time in the drawing office by reducing design to the solution 
of equations which require only the insertion of dimensions and loads. Often 
the result is that by avoiding consideration of the problem the method is applied 
to conditions for which it was not intended. In attempting to reduce the solution 
of problems to the mechanical manipulation of formulz, which the user infrequently 
derives or checks for himself, the structural intuition of the designer can be 
dimmed and the first principles of statics become so hidden that an improbable 
answer may be accepted unthinkingly. 
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BENDING MOMENTS ON CONTINUOUS BEAMS. 


Bending Moments on Continuous Beams in 
Accordance with the Revised Code. 
By CHAS. E. REYNOLDS, B.Sc.(Eng.), A.M.I.C.E. 


THE revised British Standard Code of Practice No. 114 : 1957 recommends, in 
effect, three methods of calculating the bending moments on slabs spanning in 
one direction and on beams continuous over a number of supports: (1) If the 
spans are nearly equal and the loads are uniformly distributed, from simple 
approximate expressions. (2) From theoretical analyses assuming that the slabs 
or beams are free to rotate about the supports ; that is, the common assumption 
of knife-edge supports. (3) Or beams may be considered to be part of a mono- 
lithic frame. The application of these methods is considered here since in the 
Code there are important modifications (generally simplifications) compared with 
the recommendations in the preceding code (B.S. Code No 114 : 1948 and sub- 
codes of 1951). 


Equal Spans: Approximate Method. 


For slabs spanning in one direction and beams continuous over three or more 
equal spans and carrying uniformly-distributed loads, the coefficients based on 
the expressions in the revised Code for the calculation of the bending moments 
due to imposed and dead loads are given in Table I, which also gives the combined 


TaBLE I.—ContTiInNvous BEams: EQuaL SPANS. APPROXIMATE BENDING 
MOMENT COEFFICIENTS. UNIFORMLY-DISTRIBUTED LOADs. 


, ; live | 
Dead Live | Combined dead and live load: R = imi ~~ 
load load 
onl onl Bo) ~<a om = 

. . R=} I 2 3 

End span: about i) As I wee rt I 

midspan T 12 * 39 + 72 " 10:9 10°6 10°4 
Penultimate mf r 2 7 | I r Ht 

support oe 1 ~ 96 | Og ~ 93 ~ g2 
Interior spans : * s oe. es Saree. i I 

midspan = 24 oa ” 17°8 ' 16 * 4 " 13-7 
I : ‘ I I I ar I I 
nterior supports a a oo ~ Ses aa ey 


| | 
Bending Moment = 


(coefficient) x (total load) x (span). 


coefficients for the total bending moment at the critical sections for various ratios 
of live to dead loads. To obtain the bending moments, the coefficients are 
multiplied by the product of the intensity of uniformly-distributed load and the 
square of the span. Consecutive spans are considered to be equal if the difference 
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in length does not exceed 15 per cent. of the longer span. The coefficients are 
based on the assumption that the slab or beam is freely supported on the outer 
supports. Since this condition is rarely obtained in the case of solid slabs, 
and since the torsional resistance of the supporting beams is generally effective 
in restraining a slab from acting freely as if it were carried on “ knife-edge ”’ 
supports, it is questionable whether it is necessary to be so precise in the estima- 
tion of the bending moments on solid slabs as is indicated by the Code. It is 
thought that coefficients of one-tenth for an end span and penultimate support 
and one-twelfth for an interior span and support, which have been adopted for 
many decades, are sufficiently realistic for such slabs. 


Theoretical Analysis : ‘‘ Knife-edge ’’ Support. 


If the spans are unequal or the loads are not uniformly-distributed, or if 
both these cases apply, the bending moments can be calculated in accordance 
with one of the exact theoretical methods, such as the theorem of three moments, 
slope-deflection, strain energy, and the theorem of least work. This procedure 
is generally complex, even when permissible simplifying assumptions are made ; 
less exact methods, such as the displacement method, ultimate-load (plastic) 
method, and moment-distribution and variants thereof, are simpler and suf- 
ficiently accurate. An application of moment distribution allowing for all varia- 
tions of span, load, and moment of inertia is given in this journal for December, 
1948. 

When a strictly theoretical analysis is adopted, the Code recommends that 
the bending moments over the supports, calculated for any arrangement of load, 
may be increased or decreased by not more than 15 per cent. if the bending 
moments on the adjacent spans, and due to the same arrangement of load, are 
based on these modified bending moments. The application of this rule is 
considered in the following in connection with beams and slabs continuous over 
a number of equal spans. 


Equal Spans and Uniform Moment of Inertia. 


For the common case of beams continuous over two or more spans and of 
uniform moment of inertia throughout all spans, and freely supported at the 
end supports, it is worth while tabulating the bending-moment diagrams and 
the coefficients for the bending moments near the middle of each span and at 
each support as shown in Table II (two and three spans) and Table III (four or 
more spans) for a uniformly-distributed load, a central load, and loads concen- 
trated at the third-points of each span. The condition of all spans loaded (for 
example, dead load) and conditions of incidental (or live) load producing the 
greatest bending moments are considered. As the coefficients are calculated by 
the theorem of three moments (and are therefore not approximate), the decrease 
or increase of 15 per cent. of the maximum negative bending moments at the 
supports is permissible. These coefficients are reduced by 15 per cent. to establish 
the reduced bending moments at the supports, and are increased by 15 per cent. 
to derive the reduced positive bending moments on the spans. Tables II and III 
also give the coefficients for the positive bending moments at the supports and 
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the negative bending moments on the spans which are produced under some 
conditions of live load ; it is not generally necessary to take these small bending 
moments into account as they are insignificant compared with the bending 
moments due to dead load. 

The method of calculating the adjusted coefficients in Tables II and III 
is shown by the example in Fig. 1 of a beam continuous over three spans and 
loaded with dead and live loads concentrated at midspan. The theoretical 
bending moments are calculated for (i) all spans loaded (dead load), and for each 
of the four cases of live load that produce maximum bending moments, that is 
at (ii), the middle of an end span (positive) ; (iii) an inner support (negative) ; 
(iv) the middle of the central span (positive) ; and (v) an inner support (positive). 
For each case, the theoretical bending-moment diagram is adjusted as described 
in the following. For the diagram of maximum negative bending moments, the 
theoretical negative bending moments at the supports are reduced by 15 per 
cent. and the positive bending moments are increased accordingly. For the 
diagram of maximum positive bending moments in the spans, the theoretical 
negative bending moments at the supports are increased by 15 per cent. and 
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the positive bending moments are reduced accordingly. The diagrams for live 
load are combined in (vi) to give the resultant diagrams for the theoretical bending 
moments without adjustment and with the greatest degree of adjustment. The 
maximum bending moments given in Fig. 1 are for unit total load W on unit 
span, and are therefore the bending moment coefficients in Table II (three spans) 
for a load applied at the centre of the span. 

The position and magnitude of the maximum positive bending moments 
are readily calculated for beams carrying concentrated loads. For a beam such 
as ST of span Lg in Fig. 2, carrying a uniformly-distributed load of intensity w, 
and subjected to theoretical negative bending moments M gp at S and Mg at T, 


Mel * a 


Lst 
Fig. 2. 











the position and magnitude of the maximum positive bending moment is given by 


x —Lsr , Msr—Mrs. y ae Fe Se ae. 
2 ix. £ wLhsp 2 

If the negative bending moments are increased by 15 per cent. (the condition 

for reduced positive bending moment) these formule become 


oe ge — Me) : 


, I'l ys 

May, = ar 5 (Msp — Mrs) + =z! — 1-15 Mgr. 
wL ST 2 

The coefficients for the maximum positive bending moments in Fig. 1 and Tables 

II and III are calculated from these expressions with Lgp = 1 and w = I. 


Continuous Beams as Members of a Frame. 


The calculation of the bending moments on continuous beams considered 
as parts of a monolithic building frame is necessary for irregular structures or for 
irregularly-loaded beams. In ordinary rectangular buildings it is not necessary 
to consider the interaction of the columns and beams more accurately than by 
the application of the formule recommended in the Code for the bending moments 
on exterior and interior columns. A less approximate method suitable for more 
complex beams is based on moment distribution, and is applicable when con- 
sidering the effect of vertical loading ; the effect of lateral deformation (commonly 
called “‘ sway ’’) is excluded ; the method requires amplification if large out-of- 
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balance loads are present, and it is not applicable to investigation of the effects 
of wind which, however, can be dealt with simply. The method is similar to 
that described in this journal for December, 1948, for continuous beams on knife- 
edge supports, but in the present treatment the stiffness of the supports is taken 
into account. 

The convention of signs is that bending moments producing deformation 
of the beam such that it is ‘‘ concave downwards ”’ are considered to be negative 
and bending moments producing the ‘“‘ concave upwards ”’ condition are positive, 
thereby conforming to common practice as regards beams but differing from 
the convention usually adopted for frames. Thus, the fixed-end bending moments 
are negative at both ends of the span of a beam. 

Consider any interior span ST in a series of continuous spans QR, RS, ST, 
TU, UV in the general rectangular frame in Table IV. The stiffness factors 
K = ; for each of the members meeting at S and T are, for beam RS, Kps = Irs 


RS 
; I , ‘ : 
for column SO, Kgo = ime etc., as given in the table. The sum of the dis- 
SO 
tribution factors for the four members meeting at S is unity (and likewise unity 


at T), and the separate distribution factors in terms of stiffness factors are 


, 


K K K K 
At S.—Dsr = Fi. Dsp = 5K.’ Dsr = ox.’ Dso = re 
s s “Ks 


in which 2K s = Krg + Ksgp+ Kgr + Kso. 


K K K K 
At T.—Dpg = ="? ;; Dox = =; Dev = =: Dry = =, 
~~ oe” lo aa 
in which LK = Kg Kory 7 Kou “+ Koy. 
By two distribution operations and one intermediate carry-over, the bending 
moments at S and T due to vertical loads on spans RS, ST, and TU (loads on 


spans OR and UV and beyond do not affect S and T in this limited moment- 
distribution operation) are 


D 
M sr = — Fs + Dgo\F sr — F spr) + (Fru — Fs) 
D D 
“ Dsx| ~E5(Frv — Fps) + - 7 Frs _ Fra) 
D 
Mrs = — Fos + Dos(F rs — Frv) +—*(F sr — Fgr) 


D D 
- Das| ~S"F sn — Fs) + — For 2 Fwy)| 
in which the factors F are the numerical values of the negative fixed-end bending 
moments at each end of each loaded span. The Code recommends that the 
remote ends of members continuous with the span being considered should be 
assumed to be fixed, an assumption which simplifies the formule. Therefore, 
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BENDING MOMENTS ON CONTINUOUS BEAMS. 


as regards span ST, the ends of the beams at R and U, the ends of the lower 
columns at O and X, and the ends of the upper columns at P and Y are assumed 
to be fixed; that is Dpg and Dyp =o. Substitution in the foregoing formule 
for Mgp and M7z and reduction, gives the general formule 


D 
M sr = — Fsr + = — Dsr)(F ru — Frs) + Dst\F sr — F sp) 
(1) 
D . 
Mrs = — Fos + ps — Drs)(F sr — F sr) + Dors(F rs — F rv) 


INTERIOR SPANS.—If span ST is an interior span in a frame the bending 
moments at critical sections are based on the conditions of loading given in the 
following. 

Formule (1) are for cases when all spans are loaded, and therefore apply to 
the bending moments due to dead load on an interior span. To produce the 
greatest negative bending moments at support S due to live load it is necessary 
to omit the load from span TU. Similarly, for support T, the live load on span 
RS is omitted. To produce the maximum positive bending moment on span 
ST due to live load, it is necessary to load span ST only. The formule for these 
conditions of live loading are therefore variants of formule (1) and are given in 
Table 1V with formule (1) written in a more convenient form. 

Enp Spans.—Consider the end span AB of the frame in Table IV. The 
formule for any span ST can be re-written to apply to an end span AB by sub- 
stituting A, B, C, etc., for S, T, U, etc.; A is the end support, and there is no 
span corresponding to RS. The corresponding stiffness factors are: For beam 


AB, Kaz = - : for column AG, Kyg = oe etc., as given in the table. 


AG 
Similarly the distribution factors are 
K K K 
At A—Dag = —=22; Dag = t; Dag= =. 
eae Bg sh Pe 
in which LK, => Kae -+- Kan + K ap. 
K K K K 
At B—D,, = —22;; Dgg= =; I meet: Dag = ae 
. en ee " -e 
in which 2Kp = Kap + Kpy + Ker + Kee. 


The general formule for the bending moments at supports A and B are 
therefore 


eel 
Man = — | Fan —~24(F on — Fea) (2 ~ Dan 
(1a) 
D 
Mpa = — (Fea + APF 4x) — Dpa) — Deak ac 


These formule are given in Table IV, in which also are given the formule 
for the maximum bending moments at these supports due to dead and live load 
and the corresponding formule for the bending moments at the supports for the 
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incidence of live load giving the maximum positive bending moment on span 


AB. 


When the bending moments at the supports are known the positive and 
negative bending moments in the spans are obtained by combining the diagram 
of the free bending moments due to the load with the diagram of the support 


bending moments. 


A Prestressed Suspension Bridge. 


In the course of a lecture given in London 
at a meeting held under the auspices of 
the Cement and Concrete Association, 
Professor D. Vandepitte, of the University 
of Ghent, described a new type of pre- 
stressed suspension bridge designed by him. 

The lecturer stated that the use of 
external cables had the disadvantage that 
theabsence of bond reduced the load-carry- 
ing capacity of a beam, although this was 
largely off-set by the ease of construc- 
tion and of maintenance and inspection. 
Prestressed beams continuous over three 
spans must frequently be deeper than 
necessary to accommodate the cables. 
By installing the cables below the beam 
and using vertical struts between the 
cables and the beams a smaller prestres- 
sing force, and hence a cheaper cable, 
was possible, but the cables would have 
to be well-braced and the height of the 
deck of the bridge would have to be in- 
creased to allow for the cables below. 

In the new design the cables are placed 
above the bridge over the piers, and 
vertical hangers are used instead of 
struts. In this way suspended prestressed 
beams are formed which, as the span in- 
creases, have a large eccentricity; also 
the moments on the beams due to live 
load are smaller than those in an ordinary 
prestressed beam. 

The bridge has a central suspended 
span of 183 ft. and two end spans of 59 ft. 
Compared with ordinary prestressed con- 
crete there was a saving of 8 per cent., 
and this would be considerably greater 
for spans up to 300 ft. The sag of the 
cable is 13 ft. 3 in., that is one-fourteenth 
thespan. The piers are of reinforced con- 
crete, and the abutments are large rein- 
forced concrete boxes filled with sand 
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heavy enough to resist the forces imposed 
upon them. 

The bridge is 27 ft. wide and consists 
of two girders 5 ft. 3 in. deep throughout 
their length, and 21 ft. 4 in. centre to 
centre ; the lower flange is 7 ft. 6 in. wide 
and the top flange is formed by the deck 
slab. The vertical hangers from the 
cables are embedded at 13 ft. centres in 
the ends of transverse reinforced concrete 
slabs between the beams. The superstruc- 
ture is connected to one abutment by 
means of a Mesnager-type hinge, and to 
the other by a free-moving pin and eye- 
bar joint. 

Each cable consists of 510 galvanised 
steel wires of 0-2 in. diameter which form 
a cylinder of 5 in. diameter. At the end 
anchorages the cables are separated into 
three strands of 170 wires each. The 
entire superstructure was prestressed by 
pushing up the four intermediate support 
columns from the deck slabs by means 
of two jacks under each column. The 
raising of the columns elongated the 
cables 144 in., and produced the required 
tension. of 1,570,000 Ib. in each cable. 
Cast steel hinges were inserted between 
the columns and the deck slab before the 
jacks were removed. The cables are pro- 
tected against corrosion by a tightly- 
wound layer of soft galvanised wire of 
0°14 in. diameter. 

The central span was tested with a 
uniform load of 545,000 lb., when the 
deflection was 1-42 in., which increased 
by 0-04 in. after one hour. A live load 
comprising four lorries with a total weight 
of 226,000 lb. was then applied, and the 
additional deflection was 0-63 in. When 
the test loads were removed there was no 
permanent deflection. 
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TANKS AND SILOS IN PRESTRESSED CONCRETE. 


Water Tanks and Silos in Prestressed 
Concrete. 


SEVERAL prestressed tanks and silos 
recently designed by M. C. Ostenfeld and 
M. E. Kalhague are described in the 
French journal “ Travaux ’’ for October 
and November, 1956. The authors 
state that in their experience it is prefer- 
able to have the cables in the thickness 
of the wall rather than outside the wall 
and covered with a protective layer of 
concrete. They also believe that it is 
preferable for the wall and floor to be 
monolithic rather than to have a so-called 
sliding joint at the base of the wall, as it 
is difficult to predict the degree of restraint 
that actually occurs at the joint. In many 
cases it has been possible to use mild steel 
reinforcement at the joint, and vertically 
in the walls instead of vertical prestressing 
cables. Many of the water towers consist 
of a thin wall of prestressed concrete sup- 
ported on a thick reinforced concrete slab 
supported on columns, for which the 
allowable stresses may be those normally 
used in reinforced concrete buildings 


rather than the low stresses commonly 
permitted in water-retaining structures. 
Sliding shutters are also advised in order 
to avoid horizontal joints. 


In the follow- 





Zz 
Fig. 2.—Method of Anchoring Alternate 
Rows of Circumferential Cables. 
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ing are described some of the sixty con- 
tainers designed by the authors since 1947. 


Circular Reservoirs. 


Six tanks to contain fuel-oil, each with 
a capacity of 5300 cu. ft., were built in 
Denmark in the years 1947 and 1948. 
Each is 36 ft. diameter by 17 ft. high, 
with a wall 6} in. thick; the roof is a 
dome 5 in. thick (Fig. 1). Alternate rows 
of horizontal cables are anchored as shown 
in Fig. 2; the walls are also prestressed 
vertically. 

Two water tanks, each with a capacity 
of 1,150,000 gallons, were constructed in 
1952 at Stockholm. They are each 142 ft. 











Fig. 3.—Comparison between Pre- 
stressed Tank (left) and Reinforced 
Tank (right). 
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Fig. 4.—Cables in ‘Tank of 1,150,000 
Gallons Capacity. 
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Fig. 5.—Tank of 2,820,000 Gallons 
Capacity. 




















Fig. 6.—Tank for Cement Slurry. 





Fig. 8.—Water Tower in Denmark. 
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Fig. 7.Water Tower of 415,000 Gallons Capacity. 
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Fig. 9a.—Water Tower in 
Denmark. 
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Fig. 9b.—Section through Tower shown 
in Fig. 9a. 
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SILOS IN PRESTRESSED CONCRETE. 


diameter by 38 ft. high, with walls 93 in. 
thick. Fig. 3 is a cross section through 
one of the tanks showing on the left the 
dimensions of the prestressed tank and on 
the right the dimensions of an alternative 
design in reinforced concrete for which the 
maximum allowable tensile stress was 
215 lb. per square inch. The arrangement 
of the cables in a wall is shown in Fig. 4. 

A circular reservoir of 2,820,000 gallons 
capacity has been built at Oakland, Cali- 
fornia (Fig. 5); this has a diameter of 
202 ft. and the wall is 40 ft. high. To 
reduce the height of the wall the base is 
saucer-shaped, and the thickness of the 
wall varies from 2 ft. at the base to 1 ft. 
at the top. Horizontal and vertical cables 
are used, and in this case there is a free 
joint between wall and base. 

Two tanks for cement slurry (Fig. 6) 
were built in Denmark. They are 71 ft. 
diameter and 16 ft. high. The central 
towers supporting the agitator arms are of 
masonry, and pass through the base with 
a flexible joint between the base and the 
tower. The wall and base are monolithic 
in both tanks. 


Water Towers. 


A water tower at Vasteras, Sweden, has 
a total capacity of 415,000 gallons in two 
annular compartments (Fig. 7). In this 
case the bottom of the tank (1 ft. thick) 
is supported by twenty radial beams car- 
ried on columns externally and on a 
central tower internally. The bottom of 
the tank is 70 ft. above ground, and the 
columns are not braced in this height. 
The external and intermediate walls are 
prestressed vertically and horizontally. 
The radial beams and the floor are also 
prestressed, the latter by two circum- 
ferential ties each comprising ten cables 
of twelve o-2-in. wires. The beams were 
cast first and partially prestressed to sup- 
port the weight of the floor, which was 
cast monolithically with the walls. 

The water towers shown in Figs. 8 and 
9 both comprise prestressed tanks with 
thin walls supported on elevated platforms 
of reinforced concrete. That at Aarhus, 
Denmark, has a capacity of 53,000 gallons 
(Fig. 8). The tank has a diameter of 40 ft. 
and a height of 25 ft. ; the thickness of the 
wall is 6 in. and the base is 4 in. thick. 
The base is cast on a layer of bituminous 
material allowing movement of the slab. 
The roof is a conical dome 4 ‘in. thick. 
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The wall is prestressed horizontally only, 
the circumferential prestressing being 
used also to prestress the dome and base. 
Figs. 9a and 9b show a tank of 13,000 gall. 
capacity at Haderslev, Denmark, con- 
structed in a similar manner. A tank at 
Bronderslev, Denmark (Figs. 10 and 11), 
has a capacity of 65,000 gallons. Built 
in a similar manner to those previously 














Fig. 12.—Tank for Hot Water. 


described, the thickness of the external 
wall was reduced by making the bottom 
of the tank conical. 

A tank at Boden, Sweden, has a capa- 
city of 8000 gallons; it is 35 ft. high 
and 13 ft. diameter, with a wall 8 in. 
thick (Fig. 12). It is designed to contain 
water varying in temperature from go deg. 
to 5 deg. C. The wall is prestressed cir- 
cumferentially and vertically. Only ro per 
cent. of the prestressing force is required to 
resist hydrostatic pressure, the remainder 
being provided to resist the forces caused 
by changes in temperature of the water. 


Silos. 


Several cylindrical silos to contain 
cement and sugar have been constructed 
to the authors’ designs. The capacities 
vary from 35,000 cu. ft. to 270,000 cu. ft. 
The walls of the cement silos are pre- 
stressed circumferentially and vertically 
because of temperature stresses caused by 
filling the silos with hot cement from the 
mills. The sugar silos are prestressed 
circumferentially only. 


Quick Construction. 


Tue reinforced concrete frame for an 
apartment house in New York City was 
completed in 51 days. The structure is 
14 stories high, covers a floor area of 
8000 sq. ft., and contains 280 rooms. 
Most of the stories above the third were 


built at the rate of three days each. The 
floors are of the flat-plate type 6} in. 
thick, and each floor contains 230 cu. yd. 
of concrete with an average of 5} lb. of 
steel per square foot. The concrete was 
mostly placed by crane and bucket. 
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DESIGN BASED ON STRESS IN REINFORCEMENT. 


Design Based on the Stress in the 


Reinforcement. 
By J. S. SAVONA, A.M.I.Struct.E. 


SINGLY-REINFORCED members subjected to bending are usually designed on the 
criterion of the maximum stress in the concrete. If the strength of the concrete 
is more than sufficient to resist the compressive stresses produced by the steel at 
working load the following method may be used. 


(1) Determine the bending moment M. (2) Determine Q = if 
(3) Because ¢ = Qe 4,= Q. 
ap tp 
~~ ee 
m 
Substitute <— = = . 
(4) Substitute =" = — A! = fle) 
2 
Proof.—Since , a ap, p= "and a,=1I— ~% 
t 2m(I — m) 3 
Therefore Q = 3 ‘ 
t 2m(I — n,) 


n 
2 I —— si 
om _*(t-§) 


Multiplying by — = 
ultiplying by m, ~ paar 


Plotting = as ordinates against m,, with corresponding values of a, as 


abscisse, the curve in Fig. 1 is obtained; the other curve is obvious. 
EXAMPLE I.—A slab is subjected to a bending moment of 95,000 in.-lb., the 
depth to the steel is 7} in. and can resist a stress of 25,000 lb. per square inch. 
Determine the area of reinforcement required. Assume a modular ratio of 12. 
95,000 Qm 141 X 12 


Q 141 
= = 5 = -06 8. = — — == 0°OO 6 . 
e 12 x 7°5* sas t 25,000 sa t 25,000 — 


Interpolating from Fig. 1: 


N, = 0-321. a, = 0°893. — = 0°1435. 
Q 000564 : 
Therefore p = — = ——~— = 0:0063. A, = 00-0063 X 12 X 7} = 0°566 sq. in. 
ta, 0-893 
Say, two layers of mesh No. 105 (B.S. 1221A). 
7 ae 


c= 


NM,  0°1435 
a— 4 





= 984 lb. per square inch. 
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DESIGN BASED ON STRESS IN REINFORCEMENT. 


EXAMPLE II.—A beam 2 ft. 4 in. deep by 1 ft. 3 in. wide is subjected to 


a bending moment of 3,258,000 in.-lb. 


If the reinforcement can sustain a stress 


of 32,000 Ib. per square inch, assuming m to be 15, determine the area of steel 
required if the concrete can resist a stress of 2000 lb. per square inch. 


3,258,000 Om 278 x 15 Q ; 
= =27. <—= = O13. ~ = 0-00869. 
Q 15 xX 28? t 32,000 3 t ? 
By interpolation from Fig. 1, n, = 0°42. a, = 0°86. “a = o-r81. 


Therefore p = £ = 0-OI0I. 


Ay 
Q 278 


A, = pbd = o-olol X 15 X 28 = 4°34 Sq. In. 


c = —— = —*— = 1536 lb. per square inch. 


ayn, o181 
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Requirements for Fire-resistance. 


THE following is abstracted from “ Fire 
Research 1956” (the annual report of 
the Fire Research Board of the Depart- 
ment of Scientific and Industrial Re- 
search, published by H.M.S.O. at 4s.). 

While the changes in the last revisions 
of the building by-laws in England and 
Scotland are an advance towards a more 
liberal form of building control, the per- 
formance standards may be restrictive 
if they are set too high. Investigations 
have therefore been started to obtain 
information that will enable a more 
“ scientific appraisal ”’ of the risks to be 
made for any further revision of the 
by-laws. 

EXTERIOR WALLS, AND MOVEMENT OF 
SMOKE IN HiGcH Burtpincs.—The re- 
quirements for fire-resistance and non- 
combustibility in external walls have been 
considered to be unduly restrictive. Ar- 
rangements have therefore been made for 
full-size tests on a four-story tower which 
will also be used to investigate the move- 
ment of smoke and hot gases in staircases 
of high buildings, and to establish require- 
ments for ventilation and venting. Simi- 
lar work is being planned on smaller 
scales. 

Roors.—There is no test to which by- 
laws can refer in requiring roofs to afford 
protection against external fire. The fir 2- 
resistance tests of B.S. 476 are not suit- 


October, 1957. 





able for this purpose, and so far it has 
not been possible to devise a test suitable 
for grading roofs. A fire test for roofs is 
now being discussed by a committee of 
the British Standards Institution, and 
tests have been made on bituminous felts 
on concrete. All the organic-based felts 
examined permitted the spread of flame, 
the distance increasing with the number 
of layers of felt. There was no spread of 
flame in the case of asbestos-based bitu- 
minous felts on concrete. In tests of felts 
on wooden decks, although there was 
spread of flame on asbestos-based bitu- 
minous felts it was less than on-those with 
organic bases. It would appear that the 
base material of bituminous felts and the 
material of the decking on which the felt 
rests can both influence the spread of 
flame. 


A Bridge in Venezuela. 


A CONTRACT has been placed for the con- 
struction of a prestressed concrete bridge 
over the entrance to Lake Maracaibo, 
Venezuela. The bridge will be more than 
six miles long, and there will be a movable 
part to allow ships to pass. The success- 
ful tenderers are Precomprimido, C.A., of 
Caracas, and Julius Berger, A.G., of 
Germany. Thecontract price is £34,000,000. 
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METHOD OF FORMING JOINTS IN ROADS. 


CONCRETE 


Method of Forming Joints in Roads. 


AN arrangement devised for the purpose 
.of improving the riding quality over 
expansion joints in concrete roads and of 
providing a method of making a complete 
expansion joint including the placing of 
dowel-bars, with a saving of time and 
labour, is shown in Fig. 1. 

A row of chairs is placed on each side 
of the joint before the concrete is laid 
and these support dowel-bars which pass 
through a compressible joint filler. Pro- 
vision is made for the dowel-bars to move 
within the concrete, for placing the chairs 




















me ca 





to the vertical bars of the chairs, beyond 
which they extend on both sides. They 
are coated with a bituminous preparation 
over half their length to prevent this part 
from bonding with the concrete, and a 
cap, containing a compressible filling to 


-allow movement of the dowel, is fitted on 


the coated end of each bar. 

The concrete is laid continuously over 
the joint-filler. When the concrete has 
hardened sufficiently a power-driven saw 
is used to cut it away over the filler, and 
the joint-sealer is placed in the channel 
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Fig. 1. 


at the required distance from the joint, 
and for placing a joint-sealer on the filler. 
The size of the chairs and the number of 
the dowel-bars can be varied as required. 

The chairs are made of welded steel 
rods and when in position form a trough- 
like structure resting on the formation. 
Rods are welded on the chairs, one to the 
base and others, at equal heights from the 
base, to the vertical parts. The chairs 
are secured by pickets spiked into the 
formation. 

The chairs are placed with their longer 
sides parallel to the joint, and extend the 
full width of the slab. The joint filler is 
of suitable compressible material, and is 
drilled to receive the dowel-bars. Dis- 
tance-pieces can be fixed between the 
chairs and the filler to keep the filler in 
position. The dowel-bars are fastened 
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thus formed. A plastic twin-tube can be 
used for this purpose; this tube limits 
the extrusion of the sealing material 
under compression when the concrete 
expands due to a rise of temperature and 
returns to its normal shape when the con- 
crete contracts. The diameter of the tube 
is normally } in. greater than the width 
of the joint, and is reduced by extracting 
the air by means of a vacuum pump; 
after placing the tube in position the air 
is allowed to return to the tube. This 
restores its shape and forms a seal be- 
tween the faces of the concrete joint. It 
is claimed that the plastic tube provides 
a watertight seal, is unaffected by fuel 
oil, and can be made in the same colour 
as the concrete. The method is patented 
by the British Reinforced Concrete 
Engineering Co., Ltd. 
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DUCTUBE Pneumatic 


SAVES 


MATERIALS 
MONEY 
TIME 





Tubing is specially made for 

duct formation in any type of 
concrete, and eliminates the use 
of expendable conduit or pipe. 
— ‘It is available in the following 
y diameters :—§”, 2”, 1”, | &”/14”, 12,2’, 
P24", 3°, 347, 4", 5”, 67, 7", 8, 9%, 10%, 12%, 


A free brochure “ DUCTUBE SAVES ”’ will 
be sent on request. 


DUCTUBE MAY ALSO BE HIRED. 


Simply makes holes in conerelt 


DUCTUBE COMPANY LIMITED 


1 ADELAIDE STREET -STRAND ‘LONDON -WC2 
Telephone :COVent Garden 1156-7-8 
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LIGHTWEIGHT 


DUCTEX | METAL SHEATH 


Selling Price 
per 
10 ft. length 
ex Warehouse 
Diameter London 
3” 2/6 
5” 2/9 
?” 3/- 
1” 3/9 
13” 4/9 
1}” 5/- 
12” 6/- 
13” 6/6 
13” 7/6 
12” 8/3 
13” 9/6 
= 10/6 
23’ 15/- 





Packing and carriage 
additional to above 


If orders are of more than 
25,000 ft. and can be delivered 
to your site in one delivery, 
wrapped in straw rope bundles 
instead of being packed in 
cases, the price of any size 
quoted can be reduced by 
10%-20%, dependent upon 
quantity and destination. 








(EXTRA STRONG) 


Specially designed 
for forming 
prestressed 
concrete 

ducts 







It is available in 10 ft. lengths with screw or bell ends, 
with internal diameters of }” to 24”. Each length 
is simply threaded on the cable and screwed or butted 
into the preceding length. The joins are covered with 
tape for added protection against the concrete grout 
entering the duct. The whole cable encased in steel is 
then placed in the structure in the design position. 
After the cable has been inserted, DUCTEX can be 
bent to the following radii, e.g. 14” dia. to 10 ft. approx., 
1?” dia. to 12} ft. approx., and 2” dia. to 15 ft. approx. 


DUCTUBE COMPANY LIMITED 


IL ADELAIDE STREET STRAND LONDON -WC2 
Telephone : COVent Garden 1156-7-8 
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THE EXHIBITION HALL AT KARLSRUHE. 


The Exhibition Hall at Karlsruhe. 


AN 


COVERING an area of 3800 sq. yd., the 
roof shown in Fig. 1 is stated to be the 
first of this type to be constructed in 
Europe. On plan the roof is an ellipse 
with a major axis of 240 ft. and a minor 
axis of 160 ft.; around the periphery 
is a tie-beam supported on thirty-six 
columns of varying height so that the 
upper surface of the beam follows the 
shape of a cylinder concave upwards. 
The columns are spaced equally around 
the beam at about 18-ft. centres. The 


UNUSUAL PRESTRESSED 


SHELL ROOF. 


and 15 lb. per square foot respectively, 
producing membrane forces in the longi- 
tudinal direction of 10-4 tons per linear 
foot due to the dead loads and 4 tons per 
linear foot due to imposed loads; trans- 
versely the membrane forces were 3-4 tons 
and 1-2 tons per linear foot respectively. 
Under the total loads there is a resultant 
longitudinal tensile force of 2000 tons in 
the slab and a corresponding compressive 
force of 1000 tons in the tie-beam. 
These forces are considerable for such a 





Fig. 1. 


roof proper has the general shape of a 
saddle; along the major axis of the 
ellipse it has the form of a catenary rising 
14 ft. 6 in. from the centre to the edges 
but transversely across the minor axis it 
is a very flat arch with a rise of 4 ft. Itis 
of concrete 2} in. thick prestressed in two 
directions by 1-in. diameter high-tensile 
bars arranged as shown in Fig. 2. A 
description of the structure is given in the 
Belgian journal “‘La Technique des 
Travaux ”’, from which the following is 
abstracted. 

For the purpose of design the dead and 
imposed loads were assumed to be 41 lb. 


October, 1957. 


thin slab and do not allow for bending 
moments of any magnitude to be re- 
sisted ; therefore, the shape of the roof was 
determined so that the dead loads would 
not cause bending moments while those 
due to imposed loads were reduced by the 
prestressing forces. The stresses were 
calculated by the theory of thin shells, the 
applicability of which was shown by the 
absence of cracks and the behaviour of 
the structure. 

It was necessary to shutter the entire 
roof at once and this was done entirely in 
timber. The soffit of the thin slab was 
left as cast against the shutters, and a 
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Armatures longitudinaies 


THE EXHIBITION HALL AT KARLSRUHE. 
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Armatures trensversales 
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Poutre dextrémite 


Fig. 2.—Arrangement of Prestressing Bars. 


patterned surface (see pages 55 and 56 of 
this journal for January 1956) was ob- 
tained by the arrangement of the longi- 
tudinal and transverse timber bearers 
which were set below the general level of 
the soffit. The concrete had a crushing 
strength at 28 days of 5112 lb. per square 
inch, the water-cement ratio was 0-46, 


Research 


THE Association Francaise de Recherches 
et d’Essais sur les Matériaux de Construc- 
tion has started publication of technical 
and scientific studies in the form of small 
booklets which will be available from 
Documentation Technique du Batiment 
et des Travaux Publics, 6 rue Paul Valéry, 
Paris XVI. The first study, entitled 
“* Boussinesq’s Problem ”’, is by Professor 
Hjalmar Granholm of the Chalmers Tech- 
nical High School, Sweden ; it comprises 
24 pages, and is priced at 300 francs. 
The second is entitled ‘‘ Studies of the 
Shrinkage of Concrete in the North 
African Climate” (price 450 francs) by 
J. Delarue and R. Berthier of the Labora- 





and both internal and external vibration 
was used. The entire work, including 
design, was carried out in five months. 
The architect is Professor E. Schelling 
and the engineer is Dr. U. Finsterwalder, 
chief engineer of Messrs. Dyckerhoff & 
Widmann who collaborated in the con- 
struction with Messrs. Wayss & Freytag. 


in France. 


toire Public d’Essais et d’Etudes of 
Casablanca. 

Forthcoming brochures in this series 
include “‘ Bearing Capacity of a Solid 
Composed of Two Different Plastic Lay- 
ers’’, by Y. Tcheng of the Faculté de 
Paris; ‘“‘ Précis of Statistics applied to 
the Testing of Materials’, by R. L’Her- 
mite of the Centre Experimental du Bati- 
ment et des Travaux Publics; ‘“ The 
Movements of Water in Soils under the 
Influence of Temperature ’”’, by P. Habib 
of the Faculté de Paris and F. Soeiro of 
the Higher Technical Institute, Lisbon ; 
and “ Antiseismic Structures”, by A. 
Roussopoulos of the Polytechnic, Athens. 
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’ THIS IS AN ACTUAL PHOTOGRAPH a 
(REDUCED) OF 2" DUCTIFLEX 






THE FLEXIBLE METHOD OF FORMING 


STRAIGHT OR | 
CATENARY DUCTS | 


IN PRESTRESSED CONCRETE 












AVAILABLE IN 13” AND 2” DIAMETERS, 
IN 20 FT., 40 FT., AND 80 FT. LENGTHS. 
SEND FOR PRICES AND SAMPLES 





DUCTUBE COMPANY LIMITED 


L ADELAIDE STREET -STRAND - LONDON -w-C2 
Telephone :COVent Garden 1156-7.-8 
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FOR 


LARGE DIAMETER 


Photograph shows CONTIDUCT 
being used to form twin reinforced 
concrete pipes 200 cm. and 180 cm. 
diameters at Basle-Pratteln. The 
CONTIDUCT tubes are in position, 
inflated. The reinforcement has 
been placed and the tubes strutted 
down with wooden blocks between 
the reinforcing bars. 


CONTIDUCT is now available in the 
following diameters : 

iv {te ae alsa 2) 5 ae 5 oes 
36”, 39”, 42”, 45”, 48”, 51”, 54”, 57”, 
60”, 63”, 66”, 69”, 72”, 75”, 78”, 81’, 
84”, 87”, 90” and 96’. 

A free brochure “‘ CONTIDUCT 


FOR LARGE DIAMETER DRAINS ” 
will be sent on request. 


CERTAIN DIAMETERS OF 
CONTIDUCT MAY NOW BE 
HIRED. 


DRAINS 





Simply ‘makes bigger holes in comer ele 


DUCTUBE COMPANY LIMITED 


1 ADELAIDE STREET 


*“STRAND - LONDON -W-C:2 


Telephone :COVent Garden 1156-7-8 
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PRECAST ARCH BRIDGES IN SPAIN. 


Precast Arch Bridges in Spain. 


In the fifteenth volume of the Memoirs of 
the International Association for Bridge 
and Structural Engineering, Sr. C. Fer- 
nandez Casado describes the methods now 
being used by the Spanish Ministry of 
Public Works for the construction of 
bridges using precast arches. Precast 
construction is used because of the reduc- 
tion in the scaffolding, which is particu- 
larly important in the case of a bridge 
over a deep valley; other advantages 
include a reduction of the time the bed of 
a river need be obstructed by staging, 
quicker construction, and smaller founda- 
tions because of the reduction in dead 
weight of the superstructure due to the 
higher quality of the concrete and conse- 
quently tHe smaller sizes of members. 





aS eh ge te 


The first bridge (Fig. 1) built in this 
manner is over a canal at the Cubillas dam 
in Granada. This is a three-pinned arch 
with solid spandrels and a road slab acting 
compositely to resist the longitudinal 
stresses. The spandrels are continued on 
to the embankments to form walls retain- 
ing the filling. The bridge has a span of 
about 150 ft. Precast arches and trans- 
verse beams form the first part of the 
structure on which the spandrels were 
cast, and this construction was used to 
support centering for the slab. The 
arches were cast in halves and erected by 
means of a mast and temporarily sup- 
ported on a central timber tower. On the 
same site an aqueduct with eight spans of 
66 ft. was built in a similar manner. 


Fig. 1.—Bridge at Cubillas, Spain, with Span of 150 ft. 
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Fig. 2.—Erection of Bridge at Mérida. 
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PRECAST ARCH BRIDGES IN SPAIN. 


The bridge at Mérida over the river 
Guadiana has eight spans of 198 ft. anda 
width of 60 ft. Each span comprises 
three precast arch beams cast in halves 
supporting prestressed precast cross- 
beams on which the slab was cast in situ. 
Each arch was formed in the following 
manner. Precast curved beams were 
floated on barges to the site where they 
were erected (Fig. 2) to form three-pinned 
arches resting on the abutments, which 


CONCRETE 


Tinto at San Juan del Puerto has a span 
of about 330 ft. The arch is hollow and 
is formed by two precast I-shaped mem- 
bers joined by top and bottom slabs cast 
in situ. The I-shaped members were cast 
in sixteen parts and taken to the site by 
barge. Four of the parts were joined to- 
gether to form a quarter-arch, which was 
erected from temporary steel towers in 
the bed of the river and on the abutments. 
Precast beams were used for the trans- 








Fig. 3.—Method of Erecting Bridge of 250 ft. Span. 


cantilever about 20 ft. to reduce the pre- 
cast part of the span. The beams are of 
I-shape and are sufficiently strong to sup- 
port the shuttering for the concrete cast 
around them to form rectangular arches. 
This work was done in four stages, as 
shown in Fig. 2. Initially the beams 
were pin-jointed at the abutments and the 
crown ; the joints at the abutments were 
fixed when the concreting of an arch was 
complete, but the joint at the crown was 
left until the bridge was completed. 
Erection of the curved beams was by 
hoists from a temporary steel tower on a 
concrete pier in the river bed and small 
towers on each abutment. 

A two-pinned tied arch over the river 


verse members supporting the in-situ slab 
and for the wind-bracing between the 
arches. 

Designs have been prepared for abridge 
spanning 250 ft. at Vega Terron ; the two 
precast arches are to be similar to those of 
the bridge at Mérida. The proposed 
method of construction is, however, dif- 
ferent. The arches are to be cast on the 
ground between the abutments (Fig. 3). 
One end is to be hinged to the abutments ; 
the free ends will be attached to cables 
passing over the abutments and fastened 
to weights which, when released, will raise 
the half-arches. Final adjustments of the 
position of the arches is to be by hydraulic 
jacks at the crown. 
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Photographs of Tunnel Work 
in progress and Segment 
Moulds used 


By kind permission of 
HOWARD FARROW LTD. 


CONSULT 


[SteLMo) 








FOR TUNNEL 
SEGMENT MOULDS 


AND MOVING FORMWORK FOR TUNNEL LININGS 


specifically designed to suit your requirements 


the most comprehensive 
/ mould service in the world 





STELMO LTD., 275 SHAKESPEARE ROAD, LONDON, S.E. 24 


Telephone : Brixton 420) 
G 
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Small hand and power 
driven sprays available 
for vertical structures. 
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ay a Automatic machine for spraying 


Y 
for better, ‘concreting 


The RITECURE MEMBRANE CURING 


ADVISORY SERVICE METHOD improves the quality of 


; concrete while reducing handling costs. 
With over 3g years’ practical 


experience ous technioid department A single application (one gallon ccvers approximately 
can offer constructive assistance on 30 square yards of concrete) affords greater 
specific concrete problems including compressive strength with increased surface wear. 


Preparation of complete specifications. Over 30 million yards of concrete in the British Isles 


already treated by the RITECURE method. 


Write for full technical information : $ T U A io T B . D l C K E N $ L T D . 





36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 2211. 
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RESIDENTIAL FLATS AT BARKING, 





ESSEX. 


Residential Flats at Barking, Essex. 


PRECAST FRAMES. 


THREE of the structures being erected on 
the Thames View housing estate at Bark- 
ing are nine-story buildings, each con- 
taining 48 one-bedroom flats, with precast 
reinforced concrete frames. All the in- 
ternal partitions are in hollow clay blocks. 
The site is reclaimed land beside the river, 
and the level was raised about 4 ft. ; all 
the structures are therefore built on piled 
foundations. The structures are built 
with factory-made precast frames, stairs 
and landings, roofs and floors. Erection 
commenced in August last year and the 
first building was completed ten months 
later. It is expected that with the 
experience gained it will be possible to 
erect tall buildings at the rate of a floor 
every ten days. 


In the first structure completed the 
average number of men employed during 
erection was 13, and a total of 15,143 
man-hours was worked. In the second 
block only 9729 man-hours of labour were 
required. The quantities of precast con- 
crete used in each block included 307 tons 
of columns, 217 tons of reinforced beams, 
138 tons of prestressed beams, and 423 
tons of floor slabs ; in addition there are 
149 tons of flooring cast in place. 

The completed structure has a central 
part nine stories high and two wings of 
eight stories (Figs. 1 and 2). The central 
part has exposed concrete columns and 


brick panels on both elevations, and 
recessed balconies on one side. The 
concave faces of the end wings have 
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Fig. 1.—Outline Plan. 





Fig. 2.The Frame Completed. 
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exposed concrete columns and _ brick 
panels; all the other elevations are in 
brick. 

Between the central part and each 
wing are a brick-covered lift shaft and 
staircase ; structurally they are part of 
the central part, and there are expansion 
joints between them and the wings. The 
roof slab is thermally insulated from its 
supporting beams. The roof overhangs 
the frame, and suspended from it is a 
track for a travelling crane for use during 
construction and for maintenance work. 





The exposed columns are 10 in. wide, 
and so that the joints at eye level will not 
be obvious the first lifts of concrete are as 
tall as possible and vary in height from 
column to column. . These columns are 
joined as high above ground level as 
possible, and adjacent columns are not 
generally joined at the same level. This 
arrangement also simplified erection. 

To provide resistance to the wind there 
are three reinforced concrete stiffening 
walls, 5 in. thick and cast in half-story 
heights, within the central part; the 





Fig. 3.—Some of the Precast Columns Erected. 








Fig. 4.—Erecting Precast Beams. 
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Obtain the very best results by 
insisting on STERNSON PRODUCTS. 
Whatever the need — waterproofing, 
hardening, bonding or improved 
acceleration — there is a specific 
STERNSON formula which has 
been tested and proved under 
the most severe climatic and 
working conditions. 


ADVISORY SERVICE 


With 35 years practical experience 
our technical department can 

offer constructive assistance on 
specific concrete problems 
including the preparation of 
complete specifications. 


STUART B. DICKENS LTD. 


36 Victoria Street, London, S.W.1. Telephone: Abbey 4930 & 6157. 
Works: Manor Way, Boreham Wood, Herts. Telephone: Elstree 22/1 
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STERNSON No. 205 
Transparent Surface Waterproofer 


STERNSON No. 300 
Waterproofing for concrete, mortar 
STERNSON No. 310 
Accelerator, Hardener, Waterproofer 
STERNSON No. 340 
Accelerator, Hardener, Waterproofer 
STERNSON No. 355 
Quick-set Liquid 

STERNSON No. 600 

Metallic Jointing Material 
STERNSON No. 610 

Metallic Bonding Material 


STERNSON No. 620 
Metallic Hardening Material 
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- Latest addition to the 





m= Winget ‘Vibrocon’ 


LIMITED 


POKER VIBRATOR ~ 









= _— 


small diameter poker 


The SVO 46V (12” diameter) has been 
introduced to enable a more efficient 
compaction of high-quality concrete to 
be carried out where a larger diameter 
poker vibrator cannot be used. 


~~ ee 


te al 


Ideal for reservoir construction, cooling 
towers, jetties, bridge work, atomic 
projects or where much close reinforce- 
ment is encountered. 


Full details available from : 


VIBRATION DEPARTMENT, 
WINGET LIMITED, ROCHESTER, KENT 


Winget 


LIMITED 
































parapet walls of the balconies were also 
cast in place to provide stiffness. The 
frame is designed as continuous for live 
loads and finishes and as simply supported 
for the weight of the precast structure. 
The beams were fixed without props. In 
some cases the sizes and proportions of the 
columns are governed by architectural 
considerations, being either deep in cross 
section or larger than would have been 
necessary if they had not to carry beams 
on a skew. Most of the columns are, 
however, designed only for structural 
requirements. 

The edge-beams generally are of rein- 
forced concrete and their main function is 
to carry the brickwork. The edge-beams 
along the skewed faces of the end wings 
carry the floors as well as the walls, and 
are of prestressed concrete. 

The internal floor beams are of pre- 
stressed concrete ; they are rectangular in 
cross section and, to increase the struc- 
tural depth, they have central upstands 
equal in height to the floor slabs (5 in.) 
extending along the central three-fifths of 
the beam. The floor beams extend trans- 
versely across the central part and the 
wings. 

The completed building is nearly 80 ft. 
high at the central part and about 112 ft. 





Fig. 5.—Joining the Columns. 
October, 1957. 
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Fig. 6. 


Precast Staircase. 





long. The central part is 82 ft. long and 
its greatest width is 26 ft. 5 in. across the 
exposed columns. The end wings are 
about 71 ft. high, 57 ft. long, and 25 ft. 
wide. The edge-beams of the staircase 
bays are integral with the main frame of 
the central part, and are supported on the 
columns of the wings. 

For reasons of economy and appearance 
the columns (Figs. 3 and 4) were cast as 
long as possible, and in this case their 
length was controlled by the cranes avail- 
able. A mobile crane of 8 tons’ capacity 
was used for fixing the first lifts of column, 
and a travelling tower crane of 30 cwt. 
capacity at maximum reach for the upper 
lifts. The maximum length of column 
lifted by the mobile crane was 5-stories, 
and the upper lifts were fixed for the 
additional stories. 

Eighteen of the columns were cast in 
one piece to extend through five stories, 
25 through four stories, 14 through three 
stories, and 139 through one, two, or three 
stories for use in the upper stories. The 
first joints of adjacent columns are at the 
fourth floor and fifth floor or at fourth 
floor and third floor; most of the sub- 
sequent extensions are in two-story 
lengths. The columns to carry the beams 
are not designed to carry any load other 
than that due to erection. 

The joint between the two parts of a 
column (Fig. 5) comprises a steel plate and 
threaded bars which fix the upper and 
lower parts of a column after vertical 
alignment. At each joint the upper part 
has a plate welded to four protruding bars. 
The lower part of the column has four 
protruding bars with threaded ends, 
which are protected from damage during 
handling by covering them with short 
lengths of hosepipe. One bar is provided 
with an aligning nut and a lock nut; the 
other three have aligning nuts only. The 
lower part of the column is first erected, 
and the length of the upper part is next 
measured in order to ascertain the 
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required height to the underside of the 
plate, and the locked aligning nut is then 
adjusted to correspond with this dimen- 
sion. The upper part of the column is 
then hoisted into position, its splice-plate 
is slid over the four bars projecting from 
the lower part of the column and rested on 
the locked aligning nut. The other nuts 
are then adjusted to plumb the upper part 
of the column, and nuts are screwed on 
the threads on top of the plate. 

Each staircase (Fig. 6) has two precast 
flights per story, with a half-landing. 

The precast slabs (Fig. 7) are made 
with hollow cores and are 5 in. deep for 
the greater part of the floors and roof, and 
are solid for the landings and the roof 
above them. Most of the floor and roof 
slabs are 7 ft. 6} in. wide, many being 
non-rectangular in shape and many having 
holes and cut-outs formed in them. The 
roof slabs have notched ends and are 


A New Film 


A NEw film; now available on loan from 
the Franki Compressed Pile Co., Ltd. (39 
Victoria Street, London, S.W.1), illus- 
trates the methods employed in the con- 
struction of Franki piles and shows 
various contracts carried out by the Com- 
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Fig. 7.—Erecting a Floor Siab. 


fixed together with steel tie-bars and 
concrete filling. 


Precast Crane Track. 


An innovation was the use of pre- 
stressed precast beams to carry the track 
for the tower crane. They were designed 
for a working load of 40 tons. They were 
made to be easily erected and removed, 
and are now in use on another contract. 
The beams were arranged to rest on pile 
caps at the ends of precast concrete tie- 
beams and were fixed in position by means 
of fishplates. The beams were in lengths 
of 17 ft. 9 in. and 18 ft. 9 in. by 1 ft. wide 
and 2 ft. 7 in. deep. The pile caps are 
2 ft. square. 

Mr. C. C. Shaw is the Borough Archi- 
tect of Barking, the general contractors 
are Carlton (Contractors), Ltd., andthe 
subcontractors for the precast work are 
Concrete, Ltd. 


on Piling. 


pany. The film was recently shown to 
delegates at the Fourth International 
Conference on Soil Mechanics and Founda- 
tion Engineering, and should be of interest 
to universities and technical colleges. It 
requires a 16-mm. sound projector. 
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THIS PRECAST CONCRETE CYLINDER is used to form Prestressed 
Jetty Supports — each 65’ long. The cylinder has an outer 
diameter of 6’, internally 4’ 11}” and with a length of 
4’ 11}”. The cored holes are formed in the walls to take 
Lee McCall bars, passing through thirteen such units 
and are anchored to steel rings at each end. 


The units were used in the new Erith Jetty, con- 
structed for Messrs. William Cory and Son Ltd. 
The Contractors were Messrs. Holloway Bros. 
(London) Lid., and the Consulting Engineers 
were Sir William Halcrow and Partners. 


CONCRETE CO. LTD 


LONDON & SOUTHERN COUNTIES 
Duncan House, Dolphin Square, London, $.W.1. Telephone: Victoria 3172/4 


SCOTLAND & NORTHERN COUNTIES 
Coltness Factory, Newmains, Lanarkshire. Telephone: Wishaw 880 
WALES & WEST COUNTRY 
Cowbridge Road, Bridgend, Glam. Telephone: Bridgend 961 
LANCS., YORKS. & MIDLANDS 
R. Costain & Sons (Liverpool) Ltd., Barlows Lane, Liverpool, 9. Telephone: Aintree 4141/5 
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333 Simplex Cast-in-situ Concrete Piles were used in the foundations 
of the Municipal College Extensions in Anglesey Road, Portsmouth 





Architect to the City of Portsmouth: F. Mellor, Esq., F.R.I.B.A. 


Write for lilustrated Brochure 


SIMPLEX CONGRETE PILES it. 


26 BRECHIN PLACE, SOUTH KENSINGTON, LONDON, S.W.7 
Telephone: Fremantle 0035-6 























Training Courses in Concrete. 


AsoutT fifty technical colleges in Great 
Britain now provide courses on concrete 
practice arranged for men working on 
sites. The full course comprises 48 weekly 
lectures during a period of two years. 
Certificates are awarded by the City and 
Guilds of London Institute to successful 
candidates at the end of each half year. 

The course consists of lectures and 
practical work, and the syllabus includes 
concrete materials (properties, storage, 
tests, etc.), proportioning and mixing, the 
use and care of machinery, placing and 
compacting, curing, testing concrete, shut- 
tering, reinforcement, prestressed con- 
crete, and the manufacture of precast 
products. There is a separate course on 
shuttering. 

At many colleges there are courses 
during the winter dealing with various 
aspects of concrete work. Details of the 
courses can be obtained from technical 
colleges throughout the country, or from 
the Cement and Concrete Association, 
52 Grosvenor Gardens, London, S.W.1. 


British Contracts Overseas. 


AccorDING to the Ministry of Works, 
during the year ended March 31, 1957, 
British building and civil engineering 
contractors carried out work oversea to 
the value of {£94,000,000, an increase of 
£7,000,000 over the previous year. Nearly 
sixty firms were working in more than 
fifty countries. The value of new con- 
tracts obtained during the period was 
£92,000,000, compared with £109,000,000 
in the previous year; this reduction is 
attributed to the political position in the 
Near and Middle East. It is reported that 
U.S. firms carried out work oversea to the 
value of £250,000,000 last year, and Italy 
and Germany are alSo competing keenly. 

There have been considerable increases 
in the value of new work obtained in the 
West Indies, New Zealand, Nigeria, and 
Pakistan, but these have been offset 
mainly by fewer orders in Australia, 
Cyprus, Iraq, and Kuwait. Contracts 
valued at {29,000,000 were obtained in 
Canada in 1956-57 by fourteen British 
firms, compared with just over {20,000,000 
by twenty firms in 1955-56. According 
to the Canadian Government, expenditure 
on new construction this year will be about 
$5,563,000,000, which is $300,000,000 
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above that in 1956. Expenditure on 
constructional work per head of popula- 
tion is {100 in the U.S.A., £30 in Great 
Britain, and £A38 (= £30 sterling) in 
Australia. Building costs rose last year 
by about 5 per cent. in Great Britain, by 
12 per cent. in Italy, by 1 per cent. in 
Portugal, and by about 5 per cent. in the 
United States and Canada. 


Lectures on Building. 


THE following lectures have been arranged 
by the Ministry of Works. Admission is 
free. 

The Builder and his Contract, by 
Rex Proctor, Technical College, Great 
George Gate, Doncaster. October 22. 
7.15 p.m. 

Practical Formwork Design and Con- 
struction for Concrete, by J. G. Richard- 
son. Institute of Technology, Bradford. 
October 14. 7.15 p.m. 

Lightweight Concrete, by W. Kinni- 
burgh. South Berkshire College of 
Further Education, Newbury. October 
15. 7 p.m. Public Library, Vernon 
Road, Scarborough. October 30. 7 p.m. 

The R.I.B.A. Form of Contract by 
David Gardam. College of Art and 
Technology, Leicester. October 16. 
7.15 p.m. 

Surface Finishes of Concrete, by F. W. 
Ward. Crown & Anchor Hotel, Ipswich. 
October 16. 7.30 p.m. 

Legal Obligations of Building Contrac- 
tors, by John J. Clarke. College of Art, 
Derby. October 24. 7.15 p.m. Also at 
Technical College, Shrewsbury. October 
30. 7.15 p.m. 

Some Aspects of Building Contracts, by 


Norman P. Greig. Technical College 
(New Buildings), Walsall. October 24. 


7.15 p.m. 

An Introduction to Prestressed Con- 
crete, by R. C. Blyth. Cleveland Scientific 
and Technical Institution, Middlesbrough. 
October 29. 7 p.m. 

Essentials of Good Concreting, by 
E. E. H. Bate. Technical College, 
Lincoln. October 30. 7.15 p.m. 


Expanded-Shale Aggregate. 
THE shrinkage on drying and expansion 
on wetting of expanded-shale aggregate 
are about 0-04 per cent., and not as stated 
in our September number. 
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MISCELLANEOUS. 


New Road in South Wales. 


ConstrucTION of the second part of the 
Neath by-pass, from Earlswood to Lonlas, 
has now started. The road will be 
34 miles long with two carriageways 
22 ft. wide separated by a strip 8 ft. wide 
and footpaths 6 ft. wide. About 300,000 
cu. yd. of excavation will be necessary 
and the consolidated embankments will 
require some 500,000 cu. yd. of material, 
which is to be obtained from waste dumps 
in the neighbourhood. 

The work includes seven bridges, 
namely a reinforced concrete bridge of 
22 ft. span, a prestressed concrete bridge 
140 ft. in length in three spans, a viaduct 
680 ft. long in ten spans with a steel 
superstructure, a reinforced concrete deck, 
plain concrete abutments, and reinforced 
concrete piers on reinforced concrete 
piles, and three steel bridges. ‘The total 
cost of the work, including acquisition of 
land, is estimated to be £1,742,000. The 
engineers are Messrs. Rendel, Palmer & 
Tritton. The main contractors are the 
Cleveland Bridge & Engineering Co., Ltd. 


TARSLAG 


LIMITED 





Building 
and 

Civil 
Engineering 


Contractors 





WOLVERHAMPTON - ROTHERHAM 
STOCKTON-ON-TEES 
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oma Gravels 


10,000 tons per week 
Washed & Crushed 14 in. to } in. 


We are the leading suppliers of high-class concrete 

aggregates in the area shown above. Prompt 

deliveries guaranteed and keen co ——— prices 
quoted. Send for samples prices. 


TRENT GRAVELS LTD 


ateinees = = NOTTS 
elephone: Beeston 54255. 








COMPLETE PLANTS 
DESIGNED e INSTALLED 


AND COMMISSIONED 
SPECIALISTS IN 


Reinforced Concrete e@ Structural 
Steelwork @ Mechanical Handling 
Special-Purpose Plant 
Products Design @ Tooling 
BRITISH-GECO ENG. CO. LTD. 
ADELAIDE HOUSE, LONDON BRIDGE, E.C.4 

Telephone : Mansion House, 8277 





FOR SALE. 

FOR SALE. Wiedemann type R.4 hand-operated 
turret punching machine with twelve stations for 
sale. Steel plate construction. Fitted with 
punches and dies from } in. to 1} in. diameter. 
Capacity: % in. diameter, holes through in. 
thick, or 1} in. diameter, through 14 s.w.g. pth 
of gap to frame 24 in. Photo, etc., from F. J. 
Epwarps Ltp., 359 Euston Road, London, N.W.r. 
FOR SALE. Melamine plastic-faced resin-bonded 
plywood, waterproof exterior grade, recommended 
for use in the construction of, or linings for, moulds 
for precast concrete. In thicknesses, } if., } in., 
?in. Full particularsfrom J. & T. T. Brown Lrp., 
Stockton Street, West Hartlepool. 

FOR SALE. Steel tubes and fittings. Sections, 
strips, blanks, etc. List onrequest. E.SrerHens 
& Son Lrp., Bath Street, London, E.C.1. Clerken- 
well 1731. 


FOR HIRE. 
FOR HIRE. Lattice steel erection masts (light | 
and heavy), 30 ft. to 150 ft. high, for immediate | 


hire. Brtiman’s, 21 Hobart House, Grosvenor | 
Place, London, S.W.1 } 


October, 





1957- 
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SLABS AND WALLS 


WIREWELD 


FOR SIMPLICITY 











WIREWELD reinforcement is a high tensile steel fabric, manufactured 
from hard drawn steel wire electrically welded at all intersections 
to B.S. 1221, Part A. Made in oblong mesh and square mesh. 


If you want to put steel into concrete, 
get in touch with 


Reinforcements Ltd. 


(FORMERLY TWISTEEL REINFORCEMENT LTD.) 
43 UPPER GROSVENOR STREET, LONDON, W.1 (GROSVENOR 8101) 


SMETHWICK, BIRMINGHAM : Alma Street, Smethwick 40, Staffs. (Smethwick 1991). MANCHESTER: 7 Oxford 
Road, Manchester 1 (Ardwick 1691). GLASGOW : 30 Pinkston Road, Clawer C.4 (Bell 2444), MIDDLESBROUGH : 
Dundas Chambers, Dundas Mews, Middlesbrough (Middlesbrough 3843). BRISTOL: 16 Clare Street, Bristol (Bristol 
21555). LEICESTER: 58-60 Rutland Street, Leicester (Leicester 275 2). BELFAST: Norman MacNaughton & Sons 
Ltd., Corporation Street, Belfast (Belfast 24641). Works: CARDIFF, SMETHWICK, WIGAN & GLASGOW. 
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MISCELLANEOUS ADVERTISEMENTS. 


SITUATION VACANT. Structural engineer with at least 
three years’ design experience in reinforced concrete work 





Situations Wanted, 4d. a word : minimum, 
7s. 6d. Situations Vacant, 5d. a word: 
minimum, 10s. Other miscellaneous adver- 
tisements, 5d. @ word: minimum tos. 
Displayed advertisements, 35s. per column 
inch. Box number 1s. extra. 


Advertisements must reach this office by the 
23rd of the month preceding publication. 











SITUATIONS VACANT. 


SITUATIONS VACANT. G.K.N. Reinforcements Ltd. 
have vacancies in their Birmingham drawing office for 
reinforced concrete designers and detailers. The office 
handles a wide variety of interesting structures. Five-days’ 
week, pension scheme, staff canteen. Apply, giving details 
of experience, to Cu1er ENGINEER, G KN. REINFORCE- 
MENTS Ltp., Alma Street, Smethwick, Staffs. 


SITUATIONS VACANT. Detailer-draughtsmen and 
juniors required for varied reinforced concrete work. Five- 
days’ week. Superannuation scheme. Moving shortly to 
new Offices off Wandsworth Road (near Clapham Junction). 
Write, stating experience, age, and salary required, to THE 
Rom River Co. Ltp., 90 Eversholt Street, London, N.W.1. 


SITUATION VACANT. Civil cnieeeing © draughtsman 
required for work in London office of large engineering 


£800 ae on experience. Five-days’ week and 
luncheon vouchers. Pension scheme ites. Box 4228, 
Concrete AND CONSTRUCTIONAL ENGIngERING, 14 Dart- 
mouth Street, London, S.W.1. 


SITUATIONS VACANT. Consulting engineers have 
vacancies for civil and structural engineering assistants. 
Apply in writing, stating age, experience, and qualifications, 
to Borretey & CHarrer, Royal House, South Parade, 
Sutton Coldfield. 


SITUATIONS VACANT. R. L. Bourgut & PaRTNERs, 
Thermix House, Kingston-upon-Thames, require experi- 
enced first-class detailers immediately for reinforced con- 
crete work. Only experienced men with good printing 
and linework will be considered. Knowledge of design 
an advantage, but ability to detail from calculations 
essential. Should be able to construct general arrangement 
drawings of industrial structures, frame buildings, etc., 
from sketches. Above-average salaries offered to those 
considered to be both competent and conscientious. Tele- 
phone for appointment Elmbridge 0439 or Elmbridge 0888 
(office hours) or Elmbridge 2654 (evenings). 


SITUATIONS VACANT. The Glasgow office of G.K.N. 
REINFORCEMENTS Ltp. require reinforced concrete de- 
signers and detailers in their new drawing office. Five-days’ 
week. Pension scheme. Luncheon vouchers. Varied and 
interesting work with good salaries for the right men. 
Write, stating age and experience, to Tur Cu1eF ENGINEER, 
30 Pinkston Road, Glasgow, C.4. 


SITUATIONS VACANT. Reinforced concrete designers 
and detailers required by progressive civil engineering firm 
in North Midlands. Good prospects for the right men. 
Apply, giving details of experience, qualifications, and salary 
required, to Box 4451, CONCRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 


THE EXPANDED METAL 
COMPANY LTD. 


Reinforced concrete designers and detailers re- 
quired for permanent positions in London, West 
Hartlepool, Birmingham, and Manchester. Five- 
days’ week. Staff pension scheme, etc. Apply 
in writing, giving brief details of experience, and 
salary required, to the Chief naval THe 
ExpanpEep Mertat Co. Lrp., 16 Caxton Street, 
London, S.W.1. 





r ired by London consulting engineer. Five-days’ week, 
varied and interesting work. Apply, giving ticulars, to 
Box 4454, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


SITUATIONS VACANT. Reinforced concrete designers 
required. Should be experienced in modern design 
techniques, and be accustomed to working without super- 
vision. Knowledge of structural steelwork an advantage. 
Permanent positions, interesting and varied work. Apply 
in writing, stating age, experience, and salary required, to 
Z. Pick, ConsuLtTiInG ENGINEER, 42 Ferncroft Avenue, 
London, N.W.3. 


SITUATIONS VACANT. Air Ministry Works Designs 
Branch requires in London structural engineering designer- 
draughtsmen for reinforced concrete or structural steel- 
work, with sound technical training and several years’ 
varied experience in design-detailing of: (a) Reinforced 
concrete construction for all types of buildings, or (b) Steel 
frame sheds, warehouses, and similar buildings. Salaries 
up to {1015 per annum. Starting pay dependent upon age, 
qualifications, and experience. Long-term possibilities, 
with promotion and pensionable prospects. Five-days’ 
week. Three weeks three days’ leave a year. Normally 
natural born British subjects. Write, stating age, qualifica- 
tions, employment details including type of work done, to 
any Employment Exchange, quoting Order No. Borough 
601. 


SITUATION VACANT. Senior reinforced concrete 
engineer-designer required by a large manufacturing 
organisation with branches throughout the United Kingdom. 
Must be conversant with Code of Practice, L.C.C. Bye-Laws, 
and able to design light frame structures and floor beams 
from estimating stage to final details. Liaison with produc- 
tion and sales departments of prime importance. First- 
class working conditions, pension scheme. Position calls 
for initiative and responsibility, and gives the right man a 
really good opportunity for progress. Salary according to 
experience and qualifications. Apply, giving full details 
and experience, etc., to Box A.542, Centra, News Lrtp., 
43 London Wall, London, E.C.z. 


SITUATIONS VACANT. Peter Linp & Co. Ltp., 
Romney House, Tufton Street, Westminster, S.W.1, have 
vacancies for fully qualified site engineers for civil engineer- 
ing contracts. Apply in writing only,stating age, experi- 
ence, and salary required. 


SITUATION VACANT. Consulting structural engineers 
require section leader able to design various reinforced 
concrete structures and to supervise detailing. Five-days’ 
week. Holiday arrangements honoured. Apply, stating 
full details of experience, and salary required, to Box 
4561, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1. 


SITUATION VACANT. Senior reinforced concrete de- 
signer required, fully experienced in the design of foundation 
work and structures for heavy industrial plants. High 
salary offered to competent applicant. Maximum assist- 
ance given in regard to housing. Grant towards removal 
expenses. Living allowance until removal effected. Pen- 
sion and insurance scheme, technical library, sports club. 
Apply Ref. L, Starr Personne, MANAGER, ASHMORE, 
Benson, Pease & Co., Stockton-on-Tees. 


SITUATION VACANT. Engineering assistant, with ex- 
perience of detailing reinforced concrete work, required to 
work with structural engineer on extensive and varied 
programme of multi-storey flats using unique constructional 
techniques. Salary £665-{1005 with limited placing for 
age. Superannuation. Applications, with particulars of 
experience, to SecrETARY, ScoTTisH SpeciaAL Hovusinc 
Association Lrp., 14-21 Palmerston Place, Edinburgh 12, 
within 14 days of the appearance of this advertisement. 


SITUATIONS VACANT. Experienced reinforced concrete 
designer-detailers required. portunity of aren 
design experience. Salaries up to {1100 according to 
experience. Five-days’ week. Joun De BremMarEKER & 
PaRTNERS, 3 Southampton Place, London, W.C.1. Chan- 
cery 3785. 


SITUATION VACANT. Senior reinforced concrete 
designer rape to take charge of a section of the London 
drawing office of a well-known firm of reinforced concrete 
engineers. Should be A.M.1.Struct.E. and/or A.M. LC.E. 
Apply in writing, stating age, experience, and 
required, to Box 4468, ConcRETE AND CONSTRUCTIONAL 
ENGINEERING, 14 Dartmouth Street, London, S.W.1. 
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SITUATIONS VACANT. Reinforced concrete designers 
and detailers required by London firm of consulting 
engineers. High salaries and good prospects. Telephone 
Tate 3611, or write Box 4467, Concrete AND ConsTruc- 
TIONAL ENGINEERING, 14 Dartmouth Street, London, 
S.W.1. 


TERRESEARCH LTD. 


invite applications for the following vacancies: 
CIVIL AND STRUCTURAL DEPT. SENIOR 
ENGINEER, fully qualified, experienced in design 
and construction, investigations and research (or 
with a desire to specialise in such matters). This 
is a first-class position of considerable responsi- 
bility for a leading man. 

The position offers outstanding opportunities for 
the successful applicant. 

ASSISTANT ENGINEER qualified ; experience, 
similar duties, and opportunities to the above. 
GROUND EXPLORATION AND SOIL 
MECHANICS DEPT. ENGINEERS, qualified, 
experienced in design and construction, knowledge 
of geology and soil mechanics and with a desire 
to specialise in this ever-widening and important 
specialised activity. 

Applications with full details of qualifications and 
experience to THe SECRETARY, TERRESEARCH 
Limitep, Ruislip Road, Northolt, Greenford, 
Middx. 


ATOMIC ENERGY 
Simon-Carves Ltd. 
require additional staff for their 


NUCLEAR POWER DIVISION 


in Erith and Mayfair. 
There are vacancies for : 
(a) CIVIL ENGINEERS : 
Applicants should be Civil 
Engineering Graduates and 
must have sound designw 
experience on reinforced con- 
crete and _ structural steel. 
Ref. IE. 17. 
(b) DRAWING OFFICE 
PROGRESS ENGINEER: 
This work will consist of 
checking drawings and pro- 
gressing D.O. work. The 
minimum requirements for 
this post are H.N.C. (Civil 
Eng.) and sound D.O. ex- 
perience. Ref. I.E. 18. 
(c) DRAUGHTSMEN : 
Applicants should preferably 
hold an H.N.C. (Civil Eng.) 
and must have experience of 
civil engineering works, in- 
cluding reinforced concrete 
and structural steel. Ref. 
IE. 19. 
Starting salaries are good. Prospects 
for good men are exceptional. These 
posts are permanent and pensionable. 
Working conditions are excellent. 5- 
days’ week ; 3 weeks’ annual holiday. 
Write, quoting appropriate reference, 
to Staff & Training Division, Simon- 
Carves Ltd., Cheadle Heath, Stockport, 
Cheshire. 








SITUATIONS VACANT. Local firm of civil engineering 
contractors specialising in riverside works and reinforced 
concrete structures in Northumberland and Durham, has 
vacancies for qualified and unqualified site engineers with 
previous site experience. Pension and bonus schemes in 
operation. Apply in writing, stating age, experience, and 
salary required, to THe Secretary, Brims & Co., Lrp., 
Pandon Buildings, Newcastle-upon-Tyne, 1. 
SITUATION VACANT. Designer with at least 4-5 years’ 
experience in reinforced concrete required for London 
eee office. Knowledge of steelwork an advantage. 
Degree and/or professional qualification desirable. Must 
be capable of working with minimum supervision, and will 
be expected to attend progress meetings and deal directly 
with clients’ representatives. The work is varied and 
offers scope for initiative. Five-days’ week. Apply, 
Stating full particulars, and salary required, to Farmer & 
Dark, Romney House, Tufton Street, London, S.W.1. 


LONDON COUNTY COUNCIL 
ARCHITECT’S DEPARTMENT 


Vacancies with good prospects for ENGINEER- 
ING ASSISTANTS (up to £860) and ENGINEERS, 
Grade III (up to £1,090) (under review) in 

(a) Structural Engineering Division —Extensive 
programme includes multi-storey flats, schools, 
offices, warehouses and other buildings, and 


(b) District Surveyors’ Service in districts coin- 
ciding, with one exception, with Metropolitan 
Borough boundaries. Work mainly outside in- 
volving negotiations with architects, engineers, 
and surveyors, and supervision of works in progress. 


Application form and particulars from the 
Arcuirect (ref. AR/EK/48/57), The County Hall, 
London, S.E.1. (1611.) 


Opportunities for 
careers in Reinforced Concrete... 


age 
on the staff of 


BEE 


There are vacancies for Reinforced Concrete 
Designers and Detailers at our Head Office 
and at most of our Design Offices in: 
LONDON ‘BRISTOL - LEEDS - LIVERPOOL 
BIRMINGHAM ~- NEWCASTLE 
GLASGOW - DUBLIN 

Designs for a wide variety of interesting work, 
including prestressed and shell concrete, 

are prepared at all offices. Five-day week— 
Pension Scheme. Top rate salaries are paid 
to Designers, Designer-Detailers and 
Detailers in‘accordance with ability and 
experience. Opeyings available for Graduates 
and men with H.N.C. Apprenticeship scheme 
available for students of good educational 
standard, 


THE BRITISH REINFORCED CONCRETE 
ENGINEERING CO. LTD., STAFFORD 


Chief Engineer: 
oe. MASON, B.Sc., M.1.0.E., M.1.Strud.£.AM ASCE 


a at peclaametiE nae 








CONCRETE AND CONSTRUCTIONAL ENGINEERING  Ocrossr, 1957. 











Truscon 


announce a _ gratifying 
response to recent staff 
advertisements — gratifying 
from the point of view of 
results—and gratifying to 
those who by writing to us, 
coming to see us, being 
offered and accepting well- 
paid positions, are now hard 
at work as members of the 
Truscon team. They seem 
to like it, and we’re pleased 
to have them with us. We’re 
still not exactly overloaded 
with staff, however, and 
will always find room for a 
good man. If you're feeling 
like a change or an oppor- 
tunity to break new ground, 
drop a line to the Secretary. 
To-day, to-morrow, next 
month or next year—we’re 
always pleased to hear. 


The Trussed Concrete 
Steel Co. Limited. 


35/41 Lower Marsh, 
London S.E.1 











SITUATION VACANT. Designer-draughtsman for rein- 
forced concrete required by Westminster consulting engin- 
eers. Varied work. Five-days’ week. Luncheon vouchers. 
Salary according to experience. Full particulars to Box 
4469, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 

SITUATION VACANT. Surveyor experienced in civil 
engineering quantities and settling accounts needed by 
consulting engineer. Work varied but permanent with 
scope for advancement. Site visits needed but in London 
office except for special occasions. Write Donovan LEE, 
M.I1.C.E., 66 Victoria Street, London, S.W.r. 


MIDDLESEX COUNTY COUNCIL 


Required in County Architect’s Department 
STRUCTURAL ENGINEERING ASSISTANTS, 
APT. I, £575—£725 p.a. plus London weighting 
(£30 p.a. 26 years or over; £20, 21-25 years; 
£10, under 21 years). Established, pensionable 
staff, 5-days’ week. Must be neat detailers with 
knowledge of design in both reinforced concrete 
and structural steelwork. Prescribed conditions. 
Application forms from County Architect, 1 Queen 
Anne’s Gate Buildings, Dartmouth Street, West- 
minster, S.W.1, returnable by 12th November. 
(Quote W.162 C.) Canvassing disqualifies. 


ASSISTANT TO WORKS 
SUPERINTENDENT 


Required at Concrete Manufacturing Depot, 
Newton Heath. 

Should have sound knowledge of concrete tech- 
nology, and ability and experience to direct labour 


engaged on large-scale manufacture under incentive 
bonus conditions. 


Salary range {1,015/{1,065 per annum. 


Residential travel and other travelling concessions 
available. 


Superannuation scheme. 


Applications to be addressed to 


Cuter Crvit ENGINEER, 
Reference No. 48, 
British Railways (L.M.R.), 
5A, Euston Grove, LONDON, N.W.1 


SITUATION WANTED. 


SITUATION WANTED. Chartered structural engineer 
(M.1.Struct.E.) with fifteen years’ experience. Chief 
Designer/General Manager specialising in production of 
large-span buildings framed in structural t reinforced 
concrete seeks position of similar responsibility. Excellent 
references. Minimum salary {2000 per annum. Box 
4466, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 14 
Dartmouth Street, London, S.W.1 


SERVICES OFFERED 
SERVICES OFFERED. Services offered to consultants 
by free-lance engineers. Design and detailing of rein- 
forced concrete and steel structures. Drawings, bending 
schedules, calculations. Telephone Silverthorn 8222. 


Box 4456, CONCRETE AND CONSTRUCTIONAL ENGINEERING, 
14 Dartmouth Street, London, S.W.1. 


(‘For Sale” and “For Hire " advertisements on page 358.) 
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~ TENTOR 


REGISTERED TRADE MARK 


and CPIl4 (1957) 


Changes in the 1957 Edition of the British Standard Code of Practice, CP 114, 
make the use of the Tentor Bar, with its high tensile and bond strength, 


an even more attractive proposition. 


You can now make greater use of the high strength 
of Tentor Bar and also obtain additional savings. 
For instance the maximum #ensi/e stress for Tentor 
Bats is now 30,000 lbs./sq.in. giving a saving of 15% 
of the cost of mild steel rounds. Again, the maximum 
compressive stress is now 23,000 \bs./sq.in giving a 
cost for Tentor still generally less than that for 
mild steel bars. 

Bond stresses are also xaised and a more economical 
design method described. 

An information sheet detailing the changes is 
obtainable on request and revised editions of our 
literature will be available shortly. 

The efficient Tentor service is at your disposal and 
enquiries are welcomed. 





Tentor is manufactured by 
Guest Keen & Nettlefolds (S. Wales) 


The 
Mare cogtpta, | IENTOR BAR 
Templeborough, Sheffield; Company Limited 
bo United Steel Companies Ltd., : 











43 UPPER GROSVENOR STREET, LONDON W.:1 «+ Tel: GRO 8ror 
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A MEOTRAITS MaPIPHAT, | 
HORM TRH THRE 
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: 
UPL POP 


STAFFORD |" 
BIRMINGHAM 


‘CARDIFF 


BRISTOL 


Specialists in Reinforced Concrete Design 
and Suppliers of Reinforcement, with 
Design and Branch Offices strategically 
placed throughout the British Isles 


REINFORCED CONCRETE IS 
CONSTRUCTION AT ITS BEST 


are vacancies 

for experienced 
engineers in several 
of our design offices. 


BU 


The British Reinforced Eanireke Engineering Co. Ltd., Suatiiea 


M-w.791 
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